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‘Why did no one prepare me for this?’
This quote was recorded from a woman, 53 years old, who recently completed her pri-
mary breast cancer treatment. The quote represents the experiences of a growing group 
of women both in the Netherlands and worldwide. In the Netherlands, breast cancer has 
the highest prevalence (164,000 people) of all cancer types, as a result of high incidence 
rates (partly due to Dutch screening methods, see Van Schoor et al., 2011) and improved 
survival. Advances in breast cancer medicine have contributed to the current five-year 
survival rate of 87% (Integraal Kankercentrum Nederland [IKNL], 2016). The incidence of 
breast cancer in the Netherlands was approximately 14,600 in 2014 (IKNL, 2016) and is 
expected to increase to almost 18,000 Dutch women receiving a breast cancer diagnosis 
in 2020 (Dutch Cancer Society [KWF], 2011). Although data on breast cancer prevalence 
and incidence varies by country with regard to increase or decline (Jemal et al., 2011), 
the Dutch numbers align with the breast cancer statistics in the Western world. The 
population of women who live beyond diagnosis and treatment is large and expected 
to grow in the upcoming years (DeSantis et al., 2014; Jemal et al., 2011; Siegel, Ma, Zou, 
& Jemal, 2014). Women11 living beyond diagnosis and treatment with the consequences 
of breast cancer treatment are referred to as ‘breast cancer survivors’.
Starting point of this thesis were the experiences of women, like the above-mentioned 
lady, shortly after completion of their primary treatment (also referred to as ‘early breast 
cancer survivors’). These women were referred by their medical oncologists, radiothera-
pists or surgeons to the department of Medical Psychology of the Radboud university 
medical center with questions about how to cope with challenges they faced after the 
end of primary treatment. Challenges they did not feel prepared for and that disturbed 
their sense of balance.
In spite of having received a referral to a psychologist, many of these women were 
not in need of psychological treatment as their complaints were not severe enough and 
within the normal range of recovery after breast cancer. They were more in need of an-
swers to questions about how to cope with issues they encountered during the first year 
after completion of treatment when they transitioned from ‘patient’ to ‘survivor’ - also 
called the re-entry phase (Allen, Savadatti, & Levy, 2009; Arnold, 1999; Mullan, 1984). This 
clinical observation reflects the scientific knowledge gained from studies evaluating the 
course of psychological well-being (Bidstrup et al., 2015; Helgeson, Snyder, & Seltman, 
2004; Henselmans et al., 2010b) and unmet needs (Faller et al., 2016; Pauwels, Charlier, 
1. Although rare, breast cancer also occurs in men. The studies described in the current thesis are limited to 
women. Therefore, when referring to ‘breast cancer survivors’ this should be read as ‘women after primary 
breast cancer treatment’.
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De Bourdeaudhuij, Lechner, & Van Hoof, 2013) in women after breast cancer. These 
studies show that around one third of breast cancer survivors are severely distressed 
during re-entry, but the majority of women adjust well and are not in need of special-
ized care. Nevertheless, breast cancer survivors universally report high unmet needs for 
information and support (Faller et al., 2016; Pauwels et al., 2013; Thewes, Butow, Girgis, 
& Pendlebury, 2004), while not feeling prepared for this new phase of the cancer trajec-
tory. The question how to support the needs of women during re-entry and how to fill 
this gap in breast cancer survivorship care, formed the basis of the current thesis.
Central to this thesis is the BREATH intervention and its evaluation. The title BReaTH is an acronym for 
BReast cancer ehealTH and is illustrative for re-entry being a phase to ‘catch your breath after breast 
cancer’. The BREATH intervention is an unguided web-based self-management intervention offered to 
women early after completion of primary breast cancer treatment. Aim is to provide easy-accessible re-
entry care with a potential large reach.
The BREATH intervention touches upon multiple topics: cancer survivorship, psychologi-
cal adjustment during re-entry, self-management, cognitive behavioural therapy (CBT) 
and eHealth. Aim of this general introduction is:
1) to provide a concise overview of current literature on the aforementioned topics in 
relation to breast cancer, and
2) to highlight the models and theories relevant to the development and scientific 
evaluation of BREATH.
Breast cancer survivorship
‘We have accomplished much, but there is still much to do.’
 (Ganz, Earle & Goodwin, 2012, p.3656)
With this statement, Patricia Ganz, Craig Earle, and Pamela Goodwin ended their edito-
rial of the 2012 Journal of Clinical Oncology special issue on cancer survivorship. The 
statement captures both the progress made in the past decades, and the challenges that 
remain within the field of cancer survivorship. Fortunately, cancer survivorship could 
be described as ‘the positive side-effect of more successful cancer treatment’ (Moser & 
Meunier, 2014). However, when to call a person a ‘cancer survivor’, or whether it is useful 
to characterize people with this label, has been subject to discussion (Bell & Ristovski-
Slijepcevic, 2013; Khan, Rose, & Evans, 2012). In this thesis, a survivor is referred to as a 
person who has completed primary cancer treatment with no evidence of recurrence 
(Bell & Ristovski-Slijepcevic, 2013).
The increase in people living beyond cancer treatment has changed current thinking 
of the course of cancer and the care people should receive. The continuum of cancer 
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changed from a linear model with a short time frame (diagnosis, treatment, followed 
by recurrence and death), to a more cyclical model (Hewitt, Greenfi eld, & Stoval, 2005) 
that can amount to many years, as depicted in Figure 1. Patients’ needs and the associ-
ated care diff er according to the distinct phases of the continuum. For example, during 
treatment the focus of both patients and professionals is primarily on physical recovery, 
and only secondary on the emotional impact of treatment. During the survivorship 
phase of the cancer continuum, this focus broadens to the patient as a whole incorpo-
rating physical, emotional and social recovery (Hewitt et al., 2005). For those who are 
considered cured (the so-called survivors) there is now a long pathway of recovering, 
monitoring and managing long-term side eff ects of treatment (Platt, 2012). As proposed 
by the Institute of Medicine (IOM) in their report ‘From cancer patient to cancer survivor: 
Lost in translation’ (Hewitt et al., 2005), cancer survivorship nowadays has an important 
place in this cancer care continuum.
Each phase of the cancer care continuum calls for a diff erent type and delivery of care. This thesis fo-
cuses on the re-entry phase and aims to support women manage the emotional impact of cancer on 
everyday life during the aftermath of treatment.
The re-entry phase
‘I should be celebrating’
 (myths of treatment completion, Stanton, 2005, p.2609)
After the end of primary curative cancer treatment, patients go through the transition 
from ‘patient’ to ‘survivor’ (Allen et al., 2009; Arnold, 1999; Knobf, 2015). This transition 
figure 1. Cancer care continuum (Hewitt et al., 2005).
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was first labeled the ‘re-entry phase’ by Dr. Fitzhugh Mullan (1984). More recently, the 
re-entry phase has been defined as the first year after completion of primary treatment 
(Stanton, 2012). In this period of decreasing contact with professionals, women report 
high unmet care needs across re-entry topics such as physical and psychological func-
tioning, return to work, body image, sexuality, and relationships with partner and others 
(Cappiello, Cunningham, Knobf, & Erdos, 2007; Pauwels et al., 2013; Rowland, 2008).
In 1985, Mullan wrote down his experiences as a young physician diagnosed with 
cancer in an essay in the New England Journal of Medicine. After he was diagnosed, he 
began passing through what he called ‘the seasons of survival’ and described avant la 
lettre the different phases of the cancer continuum from a patient perspective. Despite 
the relief of ending the intensive period of medical interventions, resuming life after pri-
mary treatment is not without challenges. Stanton et al. (2005b) described that women 
after breast cancer often hold false expectations about this re-entry period, such as: ‘I 
should… be celebrating/ feel well/ be the precancer me/ not need support’. Stanton has 
noted that the year after treatment completion might play a crucial role in adjusting well 
to long-term survivorship (Stanton et al., 2005b). Current literature (Stanton, 2012) sup-
port the observations by Mullan about the importance of timely and re-entry specific 
interventions ’in order to buffer the worst aspects of these experiences and promote mental 
as well as physical healing in the cancer patient’ (Mullan, 1984, p. 88).
After completion of treatment, the psychological impact continues. Breast cancer survivors face com-
mon and predictable re-entry challenges, like physical recovery, emotional processing, fear of recur-
rence, fatigue, decreasing social support (losing the “safety net” of treatment), and resuming profession-
al and social activities. In addition, they report high unmet needs on how to adjust to the experience 
of breast cancer.
Psychological adjustment to breast cancer
When people are confronted with changed health, or a severe illness such as breast 
cancer, inevitably this disruption to normal daily functioning causes some degree of 
stress. The overall burden of cancer is referred to as ‘distress’, which is defined by the 
National Comprehensive Cancer Network (NCCN) in 2015 as follows:
‘Distress is a multi-factorial unpleasant emotional experience of a psychological (cogni-
tive, behavioral, emotional), social and/or spiritual nature that may interfere with the ability 
to cope effectively with cancer, its symptoms and its physical treatment. Distress extends 
along a continuum, ranging from common normal feelings of vulnerability, sadness, and 
fears to problems that can become disabling, such as depression, anxiety, panic, social isola-
tion, and existential and spiritual crisis.’
The definition of the NCCN points to two key features of distress:
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1) distress as a reaction to cancer is normal, however
2) distress can vary with regard to the level of severity.
How people cope with cancer-related distress over time and rebalance to the new 
circumstances is referred to as ‘psychological adjustment’ (De Ridder, Geenen, Kuijer, & 
van Middendorp, 2008; Sharpe & Curran, 2006). To promote psychological adjustment, 
De Ridder et al. (2008) suggest that patients should: remain as active as is reasonably 
possible, acknowledge and express their emotions in a way that allows them to take 
control of their lives, engage in self-management, and try to focus on potential positive 
outcomes of their illness (such as improved appreciation of life, changed life priorities, 
improved personal relationships).
Psychological adjustment is a continuous and dynamic process (De Ridder et al., 2008; 
Sharpe & Curran, 2006). Bonanno (2005) described how people adjust to loss or traumat-
ic events in four prototypical patterns. These include trajectories of people who show 
(1) resilience or (2) recovery, as well as people experiencing (3) delayed and (4) chronic 
disruptions in functioning. In addition to cross-sectional prospective studies (Deshields, 
Tibbs, Fan, & Taylor, 2006; Hopwood, Sumo, Mills, Haviland, & Bliss, 2010), research on 
overall distress trajectories in women with and after breast cancer has repeatedly con-
firmed the four adjustment trajectories of Bonanno (Bidstrup et al., 2015; Deshields et 
al., 2006; Helgeson et al., 2004; Henselmans et al., 2010b; Lam, Shing, Bonanno, Mancini, 
& Fielding, 2012). In a Dutch sample of women, Henselmans and colleagues (2010b) 
found the following four distress trajectories: (1) a group that experienced no distress 
(36%), (2) a group that experienced distress only during active treatment (33%), (3) a 
group that became distressed in the re-entry and survivorship phase (15%), and (4) a 
group that experienced chronic distress (15%).
The majority of breast cancer survivors (around 70%) adjusts well during re-entry and eventually finds 
a healthy balance to the new circumstances. As a result, distress levels of the majority of women do not 
warrant specialized psychological care.
Negative and positive adjustment
What makes that the majority of women adjust well after breast cancer, whereas others 
experience a chronic disruption of normal functioning? To answer this question, one 
needs to understand which factors contribute to adjustment to a severe life event such 
as breast cancer. A useful framework that provides a rationale for the range of distress 
trajectories seen in breast cancer survivors is the Transactional Model of Stress by Laza-
rus and Folkman (1984) later revised by Folkman and Greer (2000). The model describes 
how through differences in perceiving (‘appraisal’) and coping, the same stressful event 
(in this case breast cancer) can lead to different adjustment outcomes. The perceptions 
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and cognitions a woman has about her breast cancer and about stress in general, have 
implications for the ultimate adjustment outcome. For example, the perception of stress 
as a threat elicits maladaptive coping and negative emotional states, labeled ‘negative 
adjustment’. Whereas the perception of stress as a challenge is associated with greater 
confidence in coping and favourable emotional reactions, labeled ‘positive adjustment’ 
(Groarke, Curtis, & Kerin, 2013).
Positive adjustment, or positive changes in emotions and well-being, as a distinct 
pathway of adjustment to cancer is increasingly acknowledged in breast cancer survi-
vorship literature (Aspinwall & MacNamara, 2005; Bower et al., 2005; Knobf, 2007; Ruini, 
Vescovelli, & Albieri, 2013; Silva, Moreira, & Canavarro, 2011). The broadened focus on 
both negative and positive adjustment reflects the global concept of health becoming 
more holistic: when we refer to healthy people, we do no longer solely refer to people 
who are not ill (World Healthcare Organization 2005). When we refer to healthy adjust-
ment to breast cancer, we do not merely refer to the absence of distress.
Re-entry specific interventions targeting breast cancer survivors should address both positive and neg-
ative adjustment in order to target healthy psychological adjustment.
Self-management in breast cancer survivorship
‘Then all the chemo’s are finished […] and you have to do it on your own again.’
 (participant BREATH study)
Self-management, as suggested in a seminal paper by McCorkle et al. (2011), is becom-
ing an integral part of the care for breast cancer survivors, since cancer survivorship 
places new demands on patients’ own strengths to manage their disease, rehabilitation 
and care (McCorkle et al., 2011). Moreover, the frequency of routine visits to the hospital 
decreases after the active treatment period, resulting in limited face-to-face contact 
between professionals and their patients. Cancer survivorship care therefore places new 
demands on professionals and asks for innovative ways to deliver post-treatment care. 
So, how can we support women after breast cancer with the long-term effects of cancer 
treatment when they are out of sight? What are evidence-based or clinically proven 
methods and paradigms to provide high quality survivorship care?
Self-management is defined by Barlow, Wright, Seasby, Turner, and Hainsworth (2002) 
as ‘the individual’s ability to manage the symptoms, treatment, physical and psychosocial 
consequences and life style changes inherent in living with a chronic condition’ (p. 178). 
Apart from addressing the physical, emotional and social challenges that breast cancer 
survivors face during re-entry, the definition of Barlow et al. (2002) also describes what 
type of active self-management behaviors women should master:
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‘Efficacious self-management encompasses ability to monitor one’s condition and to 
effect cognitive, behavioural and emotional responses necessary to maintain a satisfactory 
quality of life. Thus, a dynamic and continuous process of self-regulation is established.’ (p. 
178)
Self-management support is ideally suited to breast cancer survivors, because the 
majority of women do not need professional psychological care. In addition, cancer 
survivors with high levels of distress do not necessarily search or want help: a preference 
for self-help, or the belief that distress is not severe enough for professional support are 
common reasons to decline help (Clover, Britton, Mitchell, & Carter, 2015). By support-
ing self-monitoring of emotional reactions after breast cancer and providing education 
about when professional interventions are warranted, self-management interventions 
have the potential to serve both women with low and high levels of distress.
Standard self-management support to promote normal re-entry adjustment is lacking. 
First (pilot) evidence of self-management interventions in early breast cancer survivors 
showed positive effects on dealing with re-entry topics (e.g. Taking Charge intervention 
by Cimprich et al., 2005; Moving Beyond Cancer psychoeducational intervention by 
Stanton et al., 2005a).
Self-management support seems warranted to target re-entry adjustment of breast cancer survivors, as 
it can address both women with low and high distress.
Cognitive Behavioural Therapy-based self-management
Applying Barlow’s et al. (2002) definition to adjustment during re-entry, self-manage-
ment refers to the ability of breast cancer survivors to monitor psychological adjustment 
and when necessary to alter the cognitive, behavioral and emotional responses in order 
to maintain a satisfactory mental health. Interventions to support self-management 
therefore should contain more than merely psycho-education and also include compo-
nents that can produce behavior change.
Sparse research is available regarding the efficacy, theoretical base, or working 
ingredients of self-management interventions addressing breast cancer survivors 
independent of their distress. For highly-distressed breast cancer survivors, cognitive 
behavioural therapy (CBT) is the intervention method most frequently documented 
and evaluated in dealing with the emotional effects of cancer (Fors et al., 2011; Graves, 
2003; Hart et al., 2012; Hopko et al., 2008; Moorey & Greer, 2011; Williams & Dale, 2006). 
Incorporating CBT components in psychosocial interventions for people with cancer can 
even produce larger effect sizes than interventions lacking these components (Graves, 
2003). CBT-based interventions have been proven effective in reducing distress (Tatrow 
& Montgomery, 2006) and improving quality of life in breast cancer survivors (Fors et al., 
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2011). CBT is based on the Transactional Stress Model of Folkman and Greer (2000) and 
aims to alter dysfunctional perceptions and coping strategies. Common CBT techniques 
include: psycho-education, self-monitoring, goal setting, cognitive restructuring, cop-
ing, and process evaluation (Graves, 2003; Moorey & Greer, 2011). When included in 
self-management interventions, CBT techniques can be used to increase the repertoire 
of self-management skills that breast cancer survivors can apply to manage re-entry 
adjustment.
Techniques from cognitive behavioural therapy can be incorporated into self-management interven-
tions, to effectively change behaviors that support re-entry adjustment.
eHealth
The growing numbers of breast cancer survivors poses a challenge to the field of psy-
chosocial oncology to develop easy-accessible and cost-effective interventions that 
support women during the re-entry phase. eHealth seems a logical medium to serve this 
growing group of women. 51-63% of women with breast cancer go online to search for 
breast cancer-related information (Afshari, Ghani, & Radzi, 2011; Cappiello et al., 2007; 
Kowalski, Kahana, Kuhr, Ansmann, & Pfaff, 2014; Littlechild & Barr, 2013; Mayer et al., 
2007). The advantage of making a self-management intervention available to people 
with Internet access at any time and any location is considerable. Online treatments can 
reduce traditional face-to-face treatment barriers (such as inconvenience of scheduling 
appointments, missing work/study, arranging child care, traveling to a clinician’s office), 
increase adherence, and reduce treatment time and costs (Donker et al., 2015; Proudfoot 
et al., 2011; Ritterband, Thorndike, Cox, Kovatchev, & Gonder-Frederick, 2009). Evidence 
is growing that we-based interventions can improve emotional well-being in people 
with cancer (Leykin et al., 2012). However, little data is available to determine how 
web-based self-management interventions can produce behavior change, or improve 
psychological outcomes.
Different or new factors play a role in web-based interventions compared to traditional 
face-to-face interventions. Ritterband and colleagues (2009) were the first to provide a 
theoretical framework and overview of the multitude of factors that contribute to the 
effect of a web-based intervention (Figure 2). When developing a web-based self-man-
agement intervention, it is helpful to consider all contributing factors of Ritterband et 
al. (2009) in order to ensure the best fit with the target population and a solid scientific 
evaluation. For example, in order to evaluate a web-based intervention for early breast 
cancer survivors, insight into the medical, psychological and demographical charac-
teristics of these women is needed to tailor the intervention with regard to content, 
appearance and delivery method. The effect, or symptom improvement, that is targeted 
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needs to be clearly specifi ed both in the intervention content and in the study protocol, 
and needs to be measurable as a dependent variable.
Off ering a re-entry specifi c CBT-based self-management intervention on the Internet creates the poten-
tial to be easy accessible, effi  cient, and with a large reach for breast cancer survivors.
outline of this thesis
Starting point of the current thesis were the unmet information and care needs of early 
breast cancer survivors. These women expressed questions about common and predict-
able re-entry topics concerning emotional and physical recovery. Medical psychologists 
have the expertise with regard to psychological adjustment to cancer, but their reach 
is limited as the majority of women during re-entry is not indicated for psychological 
treatment. Central to this thesis was the aim to develop an easy accessible and re-entry 
specifi c self-management intervention using evidence-based psychological techniques 
to fi ll the gap in re-entry care. The chapters in this thesis describe the process of informa-
tion gathering, intervention development and scientifi c evaluation that followed.
figure 2. A behavior change model for Internet interventions (permission Ritterband et al., 2009).
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First, we evaluated the prevalence of distress in a Dutch sample of breast cancer 
survivors and their subsequent wish for professional support (Chapter 2). At the start 
of this study, the new Dutch guideline ‘Detection of need for psychosocial care’ (2010) 
was released and recommended to screen all cancer patients on distress by use of the 
Distress Thermometer (DT). We used the DT to examine levels of distress, self-reported 
problems and wish for professional support in women who completed primary breast 
cancer treatment.
New models of cancer care and medicine encourage empowered patients who can 
take control of their own survivorship course (Hood & Friend, 2011; Pravettoni & Gorini, 
2011). However, it is unclear what constitutes ‘being empowered’ and if empowerment 
can be validated as a positive adjustment outcome. To answer these questions, our 
second study (Chapter 3) included a validation study to operationalize empowerment 
in breast cancer survivors.
The BREATH intervention is a web-based self-management intervention to support re-entry adjust-
ment of women who completed primary breast cancer treatment. Using CBT-techniques, BREATH tar-
gets common re-entry specific topics such as coping with emotional consequences of being ill, getting 
back to work, fear of recurrence, fatigue, or dealing with social support. The online program aims to fos-
ter re-entry adjustment by offering evidence-based knowledge as self-management support. BREATH 
aims to target both negative and positive adjustment outcomes in users of the intervention.
The development, thematic content and design of the BREATH intervention are described 
in Chapter 4. In addition, we described in detail the trial design, including a description 
of negative and positive adjustment-related primary and secondary outcomes. As a 
representation of positive and negative adjustment, distress and empowerment were 
both taken into account as primary outcome measures for the evaluation of BREATH. 
In close cooperation with six hospitals in the Netherlands, we evaluated the effect of 
having access to BREATH in addition to care as usual, using a multicenter randomized 
controlled trial. The results on primary outcomes of distress and empowerment, as well 
as related secondary outcomes are presented in Chapter 5. We examined both the sta-
tistical and clinical improvement (or deterioration) of distress in breast cancer survivors 
during re-entry.
Last, we were interested in how breast cancer survivors who had access to BREATH 
actually used and interacted with the BREATH intervention. Usage evaluations analyzing 
log-data are an emerging field within research on Internet interventions and practical 
guidelines with regard to the use and choice of usage statistics are lacking. Therefore, 
we conducted a process evaluation (Chapter 6) to evaluate the log-data retrieved from 
the participants of the experimental arm of the trial. Last, the results of the presented 
studies are discussed and integrated in the general discussion (Chapter 7), which also 
offers implications for future research and first reflections on the implementation of the 
BREATH intervention as standard Dutch re-entry care for breast cancer survivors.
The current thesis consists of seven chapters and reports data collected from two stud-
ies, namely a retrospective (Chapter 2 and 3) and a prospective (Chapter 4, 5 and 6) 
study in two samples of breast cancer survivors. Together, these studies provide insight 
into how a re-entry specific eHealth tool can be deployed to support psychological 
adjustment after breast cancer.

Chapter 2
Distress screening remains important after 
follow-up after primary breast cancer 
treatment
Floor Ploos van Amstel, Sanne van den Berg, Hanneke van Laarhoven, 
Marieke Gielissen, Judith Prins, Nelleke Ottevanger
Supportive Care in Cancer 2013; 21(8): 2107-2115
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aBSTRaCT
Background To improve psychosocial care, the National Comprehensive Cancer Net-
work recommends the use of the Distress Thermometer (DT) to detect distress among 
cancer patients.
objectives To describe the prevalence of distress in breast cancer survivors (BCSs); to 
investigate demographic, treatment and psychosocial variables associated with distress 
and problems most often reported on the problem list; moreover we assessed how 
many BCSs requested referral to a professional for additional support.
Methods In a cross-sectional study, 258 BCSs identified at an outpatient clinic of a uni-
versity hospital were asked to complete the following questionnaires: DT, Quality of Life 
Questionnaire, Hospital Anxiety and Depression Scale and Illness Cognition Question-
naire.
Results 129 (50%) of the 258 identified BCSs completed all questionnaires. After a mean 
follow up period of 5.6 (SD 10) years, 47 (36%) of these 129 BCSs experienced distress 
as assessed by the DT. BCSs experienced significantly more distress in the first two years 
than in the period between 2 and 5 years after surgery. Also more distress was expe-
rienced in BCSs treated with surgery, radiotherapy, chemotherapy compared to those 
treated with surgery only. Problems most frequently encountered were fatigue (57%), 
muscle strength (47%) and physical fitness (42%). Thirty-one (69%) of the distressed BCSs 
requested or considered referral to a professional. Regression analysis showed that re-
duced quality of life, reduced cognitive function and fatigue were predictors of distress.
Conclusion The current study found more than one-third of all BCSs experienced 
distress. Screening remains an important part of BCSs care. The professional should be 
aware of the potential problems and distress patients may experience.
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INTRoDUCTIoN
Breast cancer is the most common type of cancer among women in western society 
(Ferlay et al., 2010). In 2008, the incidence was 1.38 million new cases globally (Ferlay et 
al., 2010). In the Netherlands the incidence of breast cancer in 2009 was approximately 
13.000. At the end of 2020, it is expected that the incidence of breast cancer will increase 
to almost 18.000 in this country (KWF, 2011). The probability of survival has risen in the 
Netherlands in recent years due to screening and new treatment modalities (KWF, 2011). 
Even though the probability of survival is relatively high, breast cancer has a significant 
long-term impact on a person’s life both during and after treatment (Montazeri, 2008).
Today, most patients with breast cancer undergo surgery and/or radiotherapy, chemo-
therapy, hormonal therapy and sometimes targeted therapy (trastuzumab). Each treat-
ment has specific treatment-related side effects, some temporarily and some lingering, 
such as loss of energy, tiredness, pain, change in sexuality and infertility problems (Ganz 
et al., 2002; Peuckmann et al., 2009; Servaes, Verhagen, & Bleijenberg, 2002). Besides 
having to deal with potential long-term treatment-related physical problems, breast 
cancer survivors (BCSs) may also experience emotional, social and practical difficulties. 
Common emotional problems among survivors include coping with the cancer diag-
nosis and fear of recurrence, issues such as ‘loss of control’ of their life, increased health 
worries, anxiety or depression (Costanzo et al., 2007; Garofalo, Choppala, Hamann, & 
Gjerde, 2009; Stanton, 2012). Social problems can develop if family and friends do not 
know how to deal with cancer, and subsequently cannot support the patient (Garofalo 
et al., 2009). Practical problems are seen for instance with work and health insurance 
(Hansen, Feuerstein, Calvio, & Olsen, 2008; Lavigne, Griggs, Tu, & Lerner, 2008).
Distress
The overall burden of cancer diagnosis and treatment is referred to as distress, which is 
defined by the National Comprehensive Cancer Network (NCCN) as follows:
‘Distress is a multi-factorial unpleasant emotional experience of a psychological (cogni-
tive, behavioral, emotional), social and / or spiritual nature that may interfere with the 
ability to cope effectively with cancer, its symptoms and its physical treatment’ (NCCN, 
2011).
According to the stress-coping model of Lazarus and Folkman, distress arises when 
the appraisal of the threats (in this case, breast cancer) outweighs the resources of the 
patient (Lazarus & Folkman, 1984). If distress arises, this can have a negative impact on 
quality of life and speed of recovery after treatment (Falagas et al., 2007; Ryan et al., 
2005; Vitek, Rosenzweig, & Stollings, 2007). Particularly in the first year after diagnosis, 
anxiety and depression are common psychological problems (Burgess et al., 2005). Emo-
tional problems such as anxiety and depression may influence the experience of short 
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and long-term side effects of cancer and its treatment. Evers and colleagues mentioned 
that illness cognitions are an important mediator between the disease and patients’ 
well-being and that the way patients perceive and think about their disease accounts 
for many of the individual differences in their physical and psychological health status 
(Evers et al., 2001). After treatment concludes, it is assumed that patients will return to 
their former lives. However, in this period reflection on the diagnosis and treatment often 
influences psychosocial recovery (Stanton, 2012; Stanton et al., 2005b). Patients struggle 
with questions as how to manage (long-term) side effects, changes of their body image, 
fear of recurrence and the altered relationships with family and friends (Costanzo et al., 
2007; Garofalo et al., 2009; Stanton, 2012). Each of these aspects influence the quality of 
life and could result in distress (Costanzo et al., 2007; Holland & Reznik, 2005; Stanton, 
2012). Prior research has demonstrated increased levels of distress in cancer patients 
after diagnosis, during active treatment and until approximately 4 years after treatment 
(Henselmans et al., 2010b; Helgeson et al., 2004; Hinnen et al., 2008; Holland & Reznik, 
2005; Stanton, 2012).
The NCCN guideline for distress management recommends screening of all cancer 
patients on distress with the Distress Thermometer (DT) (NCCN, 2011). The DT is a short 
self-report measure assessing distress and problems encountered in the domains of 
emotional, practical, physical, spiritual and social functioning. The DT has been tested 
and validated in patients with different types of cancer and treatments (Bauwens, Bail-
lon, Distelmans, & Theuns, 2009; Gessler et al., 2008; Jacobsen et al., 2005; Gil, Grassi, 
Travado, Tomamichel, & Gonzalez, 2005; Hoffman, Zevon, D’Arrigo, & Cecchini, 2004; 
NCCN, 2011; Ransom, Jacobsen, & Booth-Jones, 2006; Tuinman, Gazendam-Donofrio, 
Hoekstra-Weebers, 2008). The Dutch DT has been validated for cancer patients with 
different diagnoses and treatments (Tuinman et al., 2008) and is recommended in the 
Dutch guideline ‘detection of need for psychosocial care’ to screen non-hospitalized 
patients on distress (DACCC, 2010). The goal of this study is to describe the prevalence 
of distress in BCSs measured with the thermometer. We investigated which problems on 
the problem list were reported most frequently and whether distressed BCSs request 
referral to a professional. In addition, we wanted to investigate which demographic, 
treatment and psychosocial variables are associated with distress. We expected that 
BCSs with distress would report lower quality of life, more anxiety and depression and 
reduced illness cognitions.
MeTHoDS
Study type
A cross-sectional study was conducted in July 2009.
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Participants
Participants of this study were treated for breast cancer at the Radboud university 
medical center in Nijmegen, the Netherlands. In order to be eligible, patients should 
have been treated with curative intent and finished their primary treatment. Adjuvant 
hormonal therapy or trastuzumab were permitted, and the participants needed to be 
free of local recurrence or distant metastases at the time of participation. In addition, 
participants had to be able to read and write in Dutch. The collected demographic 
variables were: age, marital status, educational level and employment status. Treatment 
variables collected by self-report were: surgery, radiotherapy, chemotherapy, hormonal 
therapy, trastuzumab and the date of primary surgery. All treatment regimens were 
described in the questionnaire and patient marked the treatment received.
Recruitment
Self-report questionnaires were sent to 258 eligible BCSs. An accompanying letter 
explained the goal of the study. The questionnaires were filled out anonymously. Re-
turning the questionnaire implied informed consent to participate. After two months, a 
reminder was sent to all eligible BCSs.
Instruments
Distress Thermometer (DT)
The DT consists of three parts, namely a thermometer, a problem list and a question 
about referral. The thermometer requires the participants to identify the level of distress 
they experienced in the past week, including the day of the screening. Patients indicate 
on a scale of 0 (no distress) to 10 (extreme distress) how they feel. A cut-off point of five 
and above yields the best sensitivity and specificity for having distress (Tuinman et al., 
2008). The DT has a good internal consistency and reliability (α = 0.90). The problem list 
investigated whether the indicated level of distress is related to physical, familial/social, 
psychological, practical needs or spiritual domains and lists 47 problems. The Dutch 
version has one extra question: ‘Would you like to talk with a professional about your 
problems?’ (Tuinman et al., 2008).
Hospital Anxiety and Depression Scale (HADS)
The HADS is a 14-item, self-report measure of psychological distress (Zigmond & Snaith, 
1983; Bjelland, Dahl, Haug, & Neckelmann, 2002). The HADS is widely used in cancer 
patients and is an accepted measurement in the medical setting. The HADS has two 
subscales (anxiety and depression) each ranges from 0 to 21 and a total score. Each item 
is rated on a scale from 0 (not at all) to 3 (very much). Higher scores imply more anxiety, 
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depression and more psychological distress. The scale has been translated and validated 
for the Dutch population (α = 0.84-0.90) (Spinhoven et al., 1997).
European Organization for Research and Treatment of Cancer Quality of Life (EORTC 
QLQ-C30 version 2.0 & EORTC QLQ-BR23)
The EORTC QLQ-C30 questionnaire was developed to assess the quality of life of 
patients with cancer (Aaronson et al., 1993). It consists of 30 statements divided into 
five functional scales (physical, role functioning, cognitive, emotional and social), three 
symptom scales (fatigue, pain, and nausea/vomiting), six single symptom items (dyspnea, 
insomnia, appetite loss, constipation, diarrhea, financial difficulties) and a general quality 
of life scale. The items of the global quality of life scale uses a 7-point linear analogue 
scale (very poor to excellent). All other items are scored on a 4-point scale from 1 (not at 
all) to 4 (very much). The scoring is from 0 to 100. For the functional and general score 
this means higher scores correspond with a better level of functioning. However, for 
the symptom scales, higher scores correspond with more severe symptoms (α = 0.82) 
(Aaronson et al., 1993; Osoba, Aaronson, Zee, Sprangers, & te Velde, 1997). The EORTC 
QLQ-BR23 is a breast cancer-specific self-report questionnaire consisting of 23 items and 
is complementary to the QLQ-C30 (α = 0.57-0.89) (Sprangers et al., 1996). Questions ad-
dress breast cancer treatment specific problems, like physical and emotional problems, 
sexual function and arm and/or shoulder problems. Because chemotherapy and hormonal 
treatments may result in additional side effects, two items of the ovarian (OV) EORTC 
QLQ version were added (abnormal blood loss and vaginal dryness) (Greimel et al., 2003).
Illness Cognition Questionnaire (ICQ)
The ICQ measures three different cognitions: helplessness (a way of emphasizing the 
aversive meaning of the disease, 6 items), acceptance (a way to diminish the aversive 
meaning, 6 items), and perceived benefits (a way of adding positive meaning to the 
disease, 6 items). The ICQ was developed to measure how people ascribe meaning to 
their chronic illness (Evers, Kraaimaat, Lankveld, Jacobs, & Bijlsma, 1998; Evers et al., 
2001;). The items can be scored between 1 (not agree) and 4 (totally agree). A higher 
score on a subscale of helplessness represents a higher degree of helplessness; a higher 
score on the other subscales means better acceptance and more perceived benefits. 
This questionnaire has a good internal consistency (0.84-0.91) and test-retest reliability 
(Evers et al., 1998, 2001).
ethics
The ethical committee of the hospital approved the study.
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Statistical analysis
Based on clinical experience and the Dutch breast cancer guideline, we divided the total 
group into three follow-up periods (NABON, 2012). BCSs frequently visit their physician 
during the first two years following diagnosis. In this phase, BCSs are recovering from 
treatment and try to return to their normal lives. Moreover, patients know that in the first 
two years following diagnosis, they are at the highest risk for recurrence and therefore 
these patients might need more psychosocial support in this period. During the second 
period ( > 2 - ≤5 years), most of the patients return to normal life but a substantial ma-
jority have to deal with the side effects of treatment (for example hormonal therapy). 
In this phase, the patient has to visit the physician once or twice a year. In the third 
period ( > 5 years) BCSs have usually finished all cancer related therapy. They only have 
yearly mammograms and many return to the national breast screening program. We 
assume, therefore, that distress can be different in these three periods. We compared the 
reported distress with demographic variables (age, marital status, educational level and 
employment) and treatment variables (type of treatment and time since first primary 
surgery) and the used instruments.
Data analysis was performed using SPSS, version 16. Descriptive statistics were used 
for demographic and treatment variables. An independent sample t-test was performed 
to measure differences between mean distress and the variables age (subcategorized 
in < 55 and ≥ 55 years to distinguish pre- and postmenopausal women (Phipps et al., 
2010)), marital status (married/cohabiting and living alone) and employment (paid and 
unpaid work). The chi-square test was used to discover differences between distressed 
BCSs and non-distressed BCSs in relation to the demographic and treatment variables. 
A chi-square test was also performed for time since surgery (0 - ≤ 2, 2 > - ≤ 5 and > 5 
years) in relation to the experienced problems on the problem list. We performed an 
ANOVA with distress as dependent variable and treatment modalities and time since 
first primary surgery as fixed factors (conducted separately). When a significant differ-
ence (P < 0.05) was found, Bonferonni post-hoc test was used to compare the different 
groups. Distress was defined as DT score ≥ 5 (Tuinman et al., 2008). Pearson correla-
tions were used to investigate the association between the total distress score and the 
subscale scores of the additional questionnaires. For each questionnaire, we performed 
an explorative linear multivariate analysis (enter-method) to assess which subscale of 
that questionnaire (predictor) was most strongly associated with the distress score (the 
dependent variable), when adjusting for the other subscales in that questionnaire. The 
available number of participants limited number of the independent variables that 
we could include in the multivariate analysis (Tabachnik & Fidell, 2007). As our study 
existed of 129 participants we could enter a maximum of nine independent variables in 
each explorative multivariate analysis. Therefore, the functional items and the symptom 
items of the EORTC QLQ-C30 questionnaire were investigated separately. All subscales 
32 Chapter 2
significant in the first regression analysis were included in a second regression analysis 
(enter-method). In this way we assessed which of the subscales were most strongly as-
sociated with distress, when adjusting for the other subscales of the different question-
naires.
ReSUlTS
Response
Two-hundred and fifty-eight BCSs were contacted for this study. Between July and No-
vember 2009, one hundred fifty questionnaires were returned and after a reminder we 
received another five questionnaires (total response rate of 60%). Twenty-six question-
naires were excluded since the date of surgery and/or the thermometer was not filled in. 
Therefore, 129 (50%) BCSs had complete data available for analysis.
Demographic and treatment variables
Demographic and treatment characteristics are listed in Table 1.
Mean age (n=129) was 57 (SD ± 10) years. One hundred two BCSs (79%) were married 
or co-habiting and 114 (88%) had children. Mean time since primary surgery was 5.6 
years (SD ± 4.7). Thirteen BCSs (10%) underwent surgery only and 48 (37%) were still 
treated with hormonal therapy at the time of participation in this study.
Table 1. Demographic and Treatment Variables of Study Participants
Breast Cancer Survivors (n=129)
age: years, mean (SD) 57 (10)
Marital status
 Married/cohabiting 102 (79%) 
 Divorced  10   (8%) 
 Widowed  10   (8%) 
 Living independently   7    (5%) 
education level
 Primary school  4    (3%) 
 Lower vocational 22  (17%) 
 Secondary school 21  (16%) 
 Secondary vocational 23  (18%) 
 Higher general  9    (7%) 
 Higher vocational 34  (26%) 
 University 16  (13%) 
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Prevalence of distress in BCSs and the relationship between distress, 
demographic and treatment variables
The mean score on the DT of the total group was 3.82 (SD ± 2.6). Distress (DT ≥ 5) was 
present in 47 (36%) BCSs. There was no significant relation in mean distress scores and 
the demographic variables.
Mean distress scores and prevalence of distress in relation to treatment modalities 
and time since primary surgery are presented in Table 2. BCSs who underwent surgery 
only experienced significantly less distress compared with survivors who received a 
combination of surgery, radiotherapy and chemotherapy (0 versus 45%) (P < 0.05). BCSs 
were significantly more distressed in the first 2 years after primary surgery than BCSs 
who underwent primary surgery between 2 and 5 years ago (P < 0.05).
Relation of distress with anxiety, depression, illness cognitions and/or 
decreased quality of life
Comparisons between distressed and non-distressed BCSs are shown in Table 3. All 
subscale scores of the HADS, ICQ and functional scales of the EORTC QLQ C-30 differed 
Table 1. Demographic and Treatment Variables of Study Participants (continued)
Breast Cancer Survivors (n=129)
employmenta
 Paid work 58  (45%) 
 Voluntary work  4  (3%) 
 Housewife 31  (24%) 
 Sick leave 10  (8%) 
 Disability insurance 16  (12%) 
 Retirement 22  (17%) 
Time elapsed since surgery: years, mean (SD) 5.6 (4.7)
Treatment
 Surgery 13  (10%) 
 Surgery and RT 14  (11%) 
 Surgery and CT 37  (29%) 
 Surgery, RT and CT 65  (50%) 
Hormonal therapy
 Active treatment 48  (37%) 
 Past 14  (11%) 
Trastuzumab
 Active treatment 3   (2%) 
 Past 4   (3%) 
Abbreviations: RT, radiotherapy; CT, chemotherapy.
a: percentages do not add up to 100% because more options are possible
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Table 2. Mean and Prevalence Distress in Time Since Primary Surgery and Treatment Modalities
N Distress
Mean (SD) n (%)
Time since primary surgery (years)
0 - ≤ 2 25 5.0 (3.0)a 13 (52)
2 > - ≤ 5 52 3.4 (2.5)a 16 (31)
> 5 52 3.7 (2.5) 18 (35)
Total 129 3.8 (2.6) 47 (36)
Type of treatment
Surgery only 13 2.1 (1.3) 0 (0)b
Surgery and RT 14 2.7 (2.0) 3 (21)
Surgery and CT 37 3.7 (2.6) 15 (41)
Surgery, RT and CT 65 4.4 (2.7) 29 (45)b
Total 129 3.8 (2.6) 47 (36)
Abbreviations: RT, radiotherapy; CT, chemotherapy.
a ANOVA, Bonferonni test: (p < .05), 0 ≤ 2 years vs 2> - ≤ 5 years.
b Chi-square (p < .05), surgery only vs the combination of surgery, RT and CT.
Table 3. Comparisons Between Non-Distressed (DT < 5) and Distressed (DT ≥5) Breast Cancer Survivors on 
Anxiety, Depression, Illness Cognitions and Quality of Life
No-distress
mean (SD)
Distress
mean (SD)
P-value Pearsons 
Correlation
HaDS (n=128)
HADS total 6.9 (4.8) 14.2(8.3) 0.001   0.603a
Anxiety subscale 4.4 (3.0) 8.1 (4.8) 0.001   0.511a
Depression subscale 2.5(2.5) 6.1(4.4) 0.001   0.599a
ICQ (n=127)
Helplessness 7.6(1.9) 11(4.2) 0.001   0.551a
 Acceptance 19.7(3.3) 16.7(4) 0.001 -0.427a
 Disease benefits 18.0(4.2) 15.2(4.8) 0.001 -0.323a
eoRTC QlQ-C30
Function scales (n=129)
 Cognitive 85.8(18.7) 59.9(31) 0.001 -0.512a
 Emotional 86.4(17.4) 63.5(30.4) 0.001 -0.534a
 Social 91.3(15.1) 73.2(27.8) 0.001 -0.519a
 Physical 87.6(14.4) 76 (15.8) 0.001 -0.424a
 Role function 88.5(17.6) 62.1(32.4) 0.001 -0.548a
 Quality of life 81.8(12.8) 59.2(19) 0.001 -0.670a
Symptom scales (n=129)
 Financial difficulties 8.1 (18.6) 17.7 (26.8) 0.033  0.196b
 Dyspnea 6.5 (19.2) 11.3 (18.7) 0.167  0.191b
 Pain 14.8 (20.1) 32.6 (29.5) 0.001  0.411a
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significantly between distressed and non-distressed BCSs. These subscales correlated 
significantly with level of distress. The function scales sex function and sex enjoyment 
(BR23) and symptom scales constipation and nausea (QLQ-C30), hair loss (BR23) and OV 
questions were not significantly different for patients with or without distress. The ex-
plorative regression analysis indicated that in total, eight subscales (anxiety, depression, 
disease benefits, helplessness, cognitive function, quality of life, diarrhea and fatigue) were 
significantly related to the degree of distress. The second linear regression showed that 
impaired quality of life (P< 0.017), cognitive function (P<0.041) and fatigue (P<0.018) were 
predictive of the level of distress (total R2 = 0.571).
Table 3. Comparisons Between Non-Distressed (DT < 5) and Distressed (DT ≥5) Breast Cancer Survivors on 
Anxiety, Depression, Illness Cognitions and Quality of Life (continued)
No-distress
mean (SD)
Distress
mean (SD)
P-value Pearsons 
Correlation
 Fatigue 18.7(17.8) 50.4 (26.8) 0.001  0.625a
 Sleep 22 (27.8) 46.1 (35.1) 0.001  0.436a
 Appetite loss 4.1 (11) 7.8 (15.9) 0.157  0.204b
 Nausea/vomiting 1.8 (5.7) 5.7 (16.0) 0.119  0.108
 Constipation 11.8 (21.1) 9.2 (15.1) 0.425 -0.003
 Diarrhea 3.6 (12.4) 16.3 (13.2) 0.006  0.325a
eoRTC QlQ-BR23
function scales
 Body image (n=121) 82.9(20) 67.6(32.4) 0.006 -0.349a
 Sex function (n=121) 25.8(21) 20.5(22.1) 0.183 -0.131
 Sex enjoyment (n=69) 53.1(24.5) 48.3(27.5) 0.485 -0.139
 Future perspective
 (n=121)
71.9(26.7) 50.4(33) 0.001 -0.428a
Symptom scales
 Side effects (n=124) 14.1(14.4) 20.6(23.6) 0.001  0.336a
 Breast (n=129) 12.7(14.4) 20.6(23.6) 0.042  0.298a
 Arm (n=129) 17.7 (18.5) 29.3(24.3) 0.006  0.319a
 Hair loss (n=28) 25(35.5) 33.3(31.8) 0.526  0.009
eoRTC oV questions
 Vaginal dryness (n=72) 2.2 (1.0) 2.1 (1.0) 0.485 -0.036
 Abnormal blood loss
 (n=128)
1.0 (0) 1.0 (0) 0.929 -
Abbreviations: HADS, Hospital Anxiety and Depression Scale; ICQ, Illness Cognition Questionnaire; EORTC 
QLQ C-30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C-30; 
QLQ-BR23, Quality of Life Questionnaire Breast cancer 23; OV, Ovarian questions from the EORTC.
a: correlation is significant at the .01 level (2-tailed)
b: correlation is significant at the .05 level (2-tailed)
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Most reported problems by BCSs on the problem list of the DT
BCSs with more distress also reported more problems on the problem list (r = 0,714; P 
< 0.001). The ten most frequently reported problems of the total group are shown in 
Figure 1, the number of problems between the distress and non-distress group diff ered 
signifi cantly. However, the type of problems did not diff er between distressed and non-
distressed BCSs. The ten problems were part of the physical and emotional domains of 
the problem list. For all BCSs, distressed and non-distressed, fatigue was the most fre-
quently reported problem after treatment (n=73, 57%). In addition to problems listed in 
Figure 1, the non-distressed BCSs also mentioned the problems tingling in hands/feet (n= 
21, 26%) and pain (n=17, 21%). The distressed group more frequently mentioned house-
keeping (n=24, 51%) as a problem compared to the non-distressed group. An explorative 
analysis found signifi cant diff erences between time since surgery (three groups) and the 
problems: work/school/study, emotional control, nervousness, loneliness, sleep and muscle 
strength (see Table 4). There was no correlation between the total number of problems 
experienced by BCSs and the time elapsed since fi rst primary surgery (P = 0.14).
figure 1. Top ten with most reported problems by breast cancer survivors on the problem list (P<0.05, 
between distress and non-distress).
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Table 4. Reported Problems by Breast Cancer Survivors on the Problem List of the DT and Time Since Pri-
mary Surgery
a
0-≤2 yrs (n=25, mean 
age: 52)
B
2 > - ≤5 yrs (n=52, 
mean age: 58)
C
>5 yrs (n=52, mean 
age: 58)
Work/school/study 50%b,c 12% a 12% a
emotional control 54% b 22% a 38%
Nervousness 46% b 16% a,c 40% b
loneliness 31% b 8% a 17%
Sleep 58%c 43%c 20% a,b
Muscle strength 69% b,c 31% a 38% a
a: Significantly different from group A, Chi-square (p < .05)
b: Significantly different from group B, Chi-square (p < .05)
c: Significantly different from group C, Chi-square (p < .05)
Request for referral to a professional
Of all BCSs, three patients in this study left this part of the questionnaire unanswered. 
Six percent of the BCSs who reported no distress made a request for referral, 24% re-
ported that they would consider a referral, and 70% reported they did not wish to be 
referred. Of the BCSs who were identified as distressed, 25% requested to be referred 
and 44% reported that they were considering a referral. BCSs who reported they would 
like a referral (DT mean score 5.9) or would consider a referral (DT mean score 4.6) had 
significantly (P<0.05) more distress than BCSs who reported that they do not wish to be 
referred (DT mean score 2.9).
DISCUSSIoN
In this study we assessed the different parts of the DT in BCSs. Additionally, the relation-
ship between reported distress and demographic, treatment and psychosocial variables 
was explored. Of the 129 BCSs investigated, 36% experienced a high level of distress as 
indicated by their scores on the thermometer of the DT. Intensity of treatment and time 
since primary surgery were positively correlated with distress. Problems of the emo-
tional and physical domains were mentioned most frequently. Distress was correlated 
with various psychosocial variables including quality of life, illness cognitions, anxiety 
and depression. The majority of the distressed BCSs indicated that they made a request 
for referral or considered a referral to a professional.
The validation study of the Dutch DT by Tuinman and colleagues reported more dis-
tress than we found in our study: 43% versus 36% respectively. This may be due to the 
fact that they investigated both male and female cancer patients with varying tumor 
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types and a substantial proportion of patients were on active treatment at the time of 
investigation (Tuinman et al., 2008).
This study demonstrated that BCSs who received their treatment more recently ex-
perienced significantly higher levels of distress. The first 12 to 18 months after cancer 
treatment are called re-entry phase, in which patients try to return to their former lives 
(Stanton, 2012). This can be a time of disruption and increased distress. Patients struggle 
with questions such as how to manage (long-term) side effects, changes to their body, 
fear of recurrence and changed relationships with family and friends (Costanzo et al., 
2007; Garofalo et al., 2009; Holland & Reznik, 2005; Stanton, 2012).
The explorative regression analysis demonstrated that lower cognitive functioning, 
impaired quality of life and increased fatigue predicted higher levels of distress. How-
ever, which problem or combination of problems contributed most to the distress is 
unknown. Further studies on the nature and occurrence of possible combinations of 
problems are needed before effective measures for prevention can be recommended.
Our results showed that BCSs still experienced many problems. Distressed as well as 
non-distressed BCSs most frequently mentioned fatigue, decrease in muscle strength 
and lack of physical fitness. Fatigue is one of the most common long-term side effects 
of cancer and its treatment. In this study, 75% of all BCSs and 87% of distressed BCSs 
indicated fatigue as a problem. These figures are much higher than those found in other 
studies in which fatigue was reported to be present in 34 % and 38% of the BCSs. In 
these studies, however, they used a specific scale to measure fatigue (Servaes et al., 
2002; Bower et al., 2006). In our study the patients could only answer yes or no about 
the problem fatigue on the problem list of the DT. The DT aims to give an overview of 
the self-reported problems, and does not provide any information about the severity of 
the reported problems. It might be possible that patients got adjusted to their problems 
and therefore experienced less distress. This could explain the fact that there is no rela-
tionship between the total number of problems and time elapsed since surgery.
Twenty-five percent of the distressed BCs indicated that they had made a request for 
referral to a professional and 44% of the distressed BCSs considered a referral compared 
to 6% and 24% of the non-distressed patients. When interpreting the results of the DT 
and the request for referral of the patient, some considerations should be taken into 
account. First of all, endorsing problems on the problem list does not mean that BCSs 
experience distress, or that they request referral. Secondly, a high score on the DT does 
not automatically mean BCSs wish to be referred. Some patients with a high distress 
score on the DT may have felt empowered enough to manage their problems without 
outside intervention (or perhaps they relied on other sources of supportive interven-
tion such as friends/family and didn’t consider it a true intervention for that reason). 
Therefore, it is important to discuss the results of the DT with the patient in order to 
clarify the nature and severity of the distress, the existing problems, and to what degree 
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the patient needs assistance with these problems. This is in line with NCCN and Dutch 
guidelines recommending the use of this instrument to enhance the communication 
between health professional and patient (NCCN, 2011; DACCC, 2010).
Several methodological issues should be considered in reviewing the results of the 
present study. Firstly, there was found to be a large standard deviation between the time 
since primary surgery and the time of assessment. Due to the length of time between 
initial surgery and evaluation, it is possible that the problems and distress reported by 
BCSs are related to other problems or life events rather than to cancer treatment. Due to 
the cross-sectional design of the present study, it is not possible to interpret the direc-
tion of the causal relation between distress and the correlation with other variables. 
Results from the regression analysis should therefore be regarded as exploratory and 
interpreted with caution. In a recent meta-analysis, Norton and colleagues showed that 
the HADS does not provide good separation between the subscales anxiety and depres-
sion (Norton, Cosco, Doyle, Done, & Sacker, 2012). Therefore, future research should 
use specific questionnaires for anxiety and depression to examine a relation with the 
DT. Finally, as with any self-report investigation of this nature, response bias may have 
affected our results. It is possible that women with problems and/or distress are more 
willing to complete questionnaires.
This study has some important strengths. First of all, it is the first study which used the 
DT to explore distress and problems in BCSs in the Netherlands and to the best of our 
knowledge, also worldwide. Secondly, almost all studies are focused on validating the 
DT or they only used the thermometer to measure distress. However, we also described 
specifically all components of the DT in BCSs.
Implications for practice
A major advantage of the DT is that it is a simple screening tool to use. This study indicated 
that more than one-third of the BCSs who participated experienced distress at an aver-
age of 5 years after primary surgery. Thus, screening on distress is an integral aspect of 
care of survivors. The professional, such as the oncologist and/or nurse, should be aware 
of the (potential) problems and the distress patients experience. The Dutch guideline 
recommends assessment of psychosocial care needs with the DT and the nurses have 
an important role in this assessment and in the discussion of distress (DACCC, 2010). In 
daily practice, we experience that patients approach nurses more easily than physicians. 
Nurses have proven capable of screening survivors on distress and can refer patients to 
the proper professionals when needed in order to ensure proper patient care.
This could prevent or lower distress and thereby improve the quality of life. System-
atic use of the DT during follow up will give the nurses an overview of the distress and 
problems experienced by the patients. The DT can monitor evolving problems in order 
to intervene early, with more chance to be successful. It helps patients to categorize 
40 Chapter 2
their problems and makes it easier for the patient as well as for the nurse to discuss 
the reported problems. Patients may therefore feel more empowered to take a more 
active role in their own care and the management of their treatment. It also can act as a 
backbone for referral to a rehabilitation program for cancer survivors and may provide 
the opportunity to offer the patients in these programs a more personalized treatment 
program in contrast to the more traditional fixed ones.
Further research is needed, for example to compare the level of distress measured 
with the DT in healthy women. Longitudinal studies are required to more accurately 
determine the course of distress with the DT. This kind of research will enable the 
identification of early determinants and risk factors of distress and may facilitate the 
development of new as well as the improvement of existing interventions. Ultimately, 
this may lead to a decreased incidence of serious distress in BCSs.
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aBSTRaCT
New models of cancer care and survivorship ask for empowered patients. But how do 
we measure that patients can derive strength from themselves (intrapersonal) and their 
perceived social support (interpersonal)? The 40-item Cancer Empowerment Question-
naire (CEQ) measures psychological empowerment as an individual outcome measure. 
The CEQ was validated in 140 non-metastatic female breast cancer survivors (mean 5.5 
years post-surgery). Principal component analysis elicited four factors representing 
intrapersonal (Personal Strength) and interpersonal (Social support, Community, Health 
care) aspects of empowerment. The CEQ provides a reliable (Chronbach’s α 0.73 - 0.94) 
and valid first attempt to operationalize psychological empowerment in cancer care.
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INTRoDUCTIoN
Oncology care has dramatically changed in the past decades through a gain in knowl-
edge and technologies. Recently a new model has been proposed outlining future 
cancer medicine as Predictive, Personalized, Preventive, and Participatory (P4) (Hood & 
Friend, 2011; Tian, Price, & Hood, 2012). Subsequently, a P5 cancer medicine has been 
pleaded for. The fifth P represents the Psycho-cognitive aspects that are needed to “em-
power the patient, increase his/her quality of life and transform him/her from a passive 
recipient into an active participant in the treatment process” (Pravettoni & Gorini, 2011). 
Empowerment is especially a topical issue for the increasing number of people who are 
living with cancer as a chronic disease as a result of decreasing mortality rates (Jemal, 
2011). The survivorship phase of the cancer continuum (Hewitt, Greenfield, & Stoval, 
2005) is characterized by a decrease of professional and social support, and requires pa-
tients to become empowered and be an active participant in managing their own care 
(McCorkle et al., 2011). Patient empowerment can be viewed as an empowering process 
(Zimmerman & Warschausky, 1998) through which patients gain mastery and control 
over their disease, treatment, or care. Examples of patient empowerment in cancer care 
are e.g. providing easy accessible disease information, peer support, and engaging pa-
tients in medical decision-making. But how do we measure if a patient is empowered? 
This study aims to take a closer look on cancer empowerment as an outcome measure 
by considering the construct of psychological empowerment.
Empowerment originates from the field of community psychology, where Rappaport 
(1984) defined it as “the mechanism by which people, organizations, and communities 
gain mastery over their lives” (Rappaport, 1984). Empowerment can be viewed on three 
levels (individual, organizational, community) and two dimensions (empowerment 
processes and outcomes) (Zimmerman & Warschausky, 1998). Empowerment outcomes 
are one consequence of empowerment processes and refer to specific measurements, 
or variables (Zimmerman, 1995). For this study we are interested in individual empower-
ment as an outcome measure. A definition of empowerment on the level of individual 
patients can be found in Zimmerman’s (1995) definition of Psychological Empowerment 
(PE). PE reflects empowerment as a broad construct and comprehends both intraper-
sonal, interactional, and behavioral components (Zimmerman, 1995). The intrapersonal 
component of PE refers to how people think about themselves and is multidimensional 
including perceived control, self-efficacy and competence. The interactional component 
refers to how people think about and relate to their social environment. The behavioral 
component of PE relates to concrete actions of a person to change his or her situation, 
including coping behaviors (Zimmerman & Warschausky, 1998). It is important to note 
that PE is not a personality trait or static, but a dynamic and contextually driven construct 
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(Zimmerman 1995). This broad character of empowerment is of importance to cancer 
care, since people with cancer can derive strength from themselves (intrapersonal), as 
well as from their social surroundings (interpersonal). Therefore, we used PE as base to 
operationalize an empowerment outcome measure in cancer care.
In breast cancer research, empowerment has not been described as a measurable out-
come according to PE. For example in breast cancer survivors, empowerment has mainly 
been reported as a process in the context of online patient education (McKemmish, 
Manaszewicz, Burstein, & Fisher, 2009; Ryhanen, Siekkinen, Rankinen, Korvenranta, 
& Leino-Kilpi, 2010) and personal web pages (Pitts, 2004), (online) peer groups (Sharf, 
1997; van Uden-Kraan et al., 2008), survivorship consults (Wiljer et al., 2010), oncological 
rehabilitation (Fisher & Howell, 2010), and as an explicit aspect of professionally led self-
help groups (Stang & Mittelmark, 2009, 2010). Only one empowerment scale incorporat-
ing interpersonal aspects has been validated in cancer patients (Bulsara, Styles, Ward, & 
Bulsara, 2006). However, this scale does not part from PE and it remains unclear whether 
empowerment is viewed as a process or outcome. Empowerment-related constructs that 
have been associated with positive psychological well-being of breast cancer survivors 
only cover the intrapersonal strengths of patients, and lack interpersonal strengths such 
as the perceived social support. Empowerment-related constructs include for example 
positive adjustment (Boot, Holcombe, & Salmon, 2010), coping (Hack & Degner, 2004; 
Stanton, Danoff-Burg, & Huggins, 2002), resilience (Aspinwall & MacNamara, 2005), opti-
mism (Carver et al., 2005), self-efficacy (Manne et al., 2006), sense of personal control or 
mastery (Henselmans et al., 2010b), and post-traumatic growth (Cohen & Numa, 2011; 
Cordova, Cunningham, Carlson, & Andrykowski, 2001a; Silva, Moreira, & Canavarro, 
2011). However, perceived social support has proven to be an important buffer for the 
long-term negative effects of cancer treatment and is a predictor of good psychological 
adjustment, even in long-term breast cancer survivors (Helgeson et al., 2004; Lewis et 
al., 2001). The importance of including interpersonal strengths in the broader construct 
of empowerment is supported by the social cognitive processing (SCP) theory of adjust-
ment to cancer by Lepore (2001). SCP states that supportive social environments reduce 
distress by facilitating cognitive processing and integration of traumatic experiences 
and has proven to be useful in breast cancer survivor research (Cordova, Cunningham, 
Carlson, & Andrykowski, 2001b; Harper et al., 2007; Lewis et al., 2001; Schmidt & An-
drykowski, 2004). In conclusion, a questionnaire measuring both intra- and interpersonal 
aspects of empowerment in cancer survivors using the construct of PE does not exist.
Aim of this study is to operationalize cancer empowerment as an outcome measure by 
describing the psychometric properties of an empowerment questionnaire in breast 
cancer survivors. This cancer empowerment questionnaire should measure PE covering 
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both the intrapersonal and interpersonal strengths patients, as perceived by the individ-
ual patient. The factor structure, reliability and construct (convergent and discriminant) 
validity of the proposed questionnaire will be assessed.
MeTHoDS
Participants and Procedure
All patients in this cross-sectional observational study were women who had been 
treated with curative intent in the department of Medical Oncology of the Radboud 
university medical center (Nijmegen, the Netherlands) for breast cancer. All women 
had ended their primary treatment and some still received hormonal therapy and/or 
trastuzumab. The study was conducted in July 2009. By mail, 258 breast cancer patients 
were invited to anonymously fill in a booklet with self-report questionnaires. The ethical 
committee of the region Arnhem-Nijmegen (the Netherlands) consented to the study. 
By returning the questionnaires patients gave informed consent.
Measures
Empowerment In search of an empowerment questionnaire measuring both intra- and 
interpersonal strengths, we came across the Netherlands Empowerment Questionnaire 
(NEQ) (Boevink, Kroon, & Giesen, 2008). The NEQ has been developed and validated for 
measuring empowerment in mental health patients and incorporates both character-
istics of the patient and support of the social system and community (Boevink et al., 
2008). Going through the experience of cancer or a psychiatric disorder, intervenes in 
various aspects of a patient’s life and asks for physical, emotional and social adjustment. 
The items were perfectly suitable for breast cancer patients, the word ‘mental disability’ 
was changed in ‘breast cancer’ in four items (2, 11, 23, 36). No further alterations were 
made. We changed the name into Cancer Empowerment Questionnaire (CEQ). The CEQ 
measures empowerment as an outcome on the individual level of analysis and consists 
of 40 items (see Table 1), with a 5-point Likert scale (40-200) from 1 (strongly disagree) 
to 5 (strongly agree). Total completion time takes 3 to 4 minutes. Items are formulated 
in positive statements of intrapersonal (e.g. CEQ40 ‘I dare to rely on myself’) and inter-
personal (e.g. CEQ39 ‘I can depend on the people around me’) strengths as perceived by 
the patient. The original questionnaire is divided in six multi-item subscales and a total 
Empowerment score, which is obtained by summing the scores of all individual items 
(40). Original subscales are: Health care (4 items), Social support (7 items), Self-esteem 
(12 items), Feeling connected (6 items), Self-management (5 items) and Community 
support (6 items).
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Table 1 Final factor solution: Factor loadings and communalities based on Principal Components Analysis 
with Varimax rotation for the 40 items of the CEQ in breast cancer survivors (N=140)
factor
Item Questions Personal 
strength
Social 
support
Community Health 
care
Communality
3 I feel like I can be of meaning to 
someone else.
.46 .28
4 I have a purpose in my life .70 .50
10 I know what I should do and what I 
should not do.
.53 .46
12 I get satisfaction from the things that 
go well.
.43 .40
13 I know how to handle the problems that 
come my way.
.69 .61
15 I decide how to become in charge of 
my life.
.50 .47
18 I have the will to carry on. .63 .42
20 I have structure in my life. .66 .61
21 The role of patient is no longer central 
to my life.
.42 .21
26 I know what I’m good at. .71 .61
30 I have the feeling I belong. .60 .53
31 I think I am worthwhile. .75 .67
32 I put negative thoughts into positive 
thoughts.
.74 .60
33 I can see how my life has shaped me into 
who I am today.
.67 .57
34 I experience peace and security in my 
home.
.61 .54
35 I have enough to do every day. .70 .52
37 I do things I consider important. .64 .53
38 I can cope with my vulnerabilities. .53 .50
40 I dare to rely on myself. .77 .71
5 The people around me accept me. .72 .64
7 I know how to draw my own boundaries. .36* .31
8 The people around me offer me a 
listening ear.
.78 .64
9 The people around me take me for who 
I am.
.83 .70
16 The people whom I love support me. .73 .64
24 I have regular social engagements 
outside my home.
.40 .37
25 I can share my own experiences with 
others with similar experiences.
.45 .32
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Health-related quality of life (QoL) was assessed with the European Organization 
for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 
(QLQ-C30) and Breast Cancer Module (QLQ-BR23). The EORTC QLQ-C30 (Aaronson et 
al., 1993) incorporates five functional scales, three symptom scales, six single symptom 
items 4-point Likert scale (0-100) from 1 (not at all) to 4 (very much)) and a global health 
and QoL-scale (7-point linear analogue scale; very poor to excellent). High scores on 
functional scales indicate a better level of functioning, whereas high scores on symp-
Table 1 Final factor solution: Factor loadings and communalities based on Principal Components Analysis 
with Varimax rotation for the 40 items of the CEQ in breast cancer survivors (N=140)
factor
Item Questions Personal 
strength
Social 
support
Community Health 
care
Communality
27 I have a good relationship with the 
people around me.
.68 .68
39 I can depend on the people around me. .66 .60
2 This society takes people with breast 
cancer into account.
.61 .56
11 In our society people with breast cancer 
are considered wholly.
.81 .68
19 This society respects my rights as a 
citizen.
.78 .65
23 This society provides social security to 
people with breast cancer.
.59 .59
28 This society makes room for my way of 
participating.
.58 .62
36 In our society, people with breast cancer 
are not discriminated against.
.77 .60
1 My health care professionals and I are in 
a good cooperative relationship.
.76 .58
6 My health care professionals depart from 
my possibilities instead of my limitations.
.66 .47
14 My health care professionals are there 
when I need them.
.80 .70
17 I can get appropriate support when 
needed.
.40 .41
22 I dare to ask for help. .31* .17
29 Health care support connects well with 
my life.
.57 .54
Note. CEQ = Cancer Empowerment Questionnaire; Primary factor loadings ≥.40 and ≥.10 difference in load-
ing with other factors are presented.
*For some items a primary factor loading of <.40 is tolerated because of the minor impact on the alpha of 
the factor structure, and the preservation of all 40 items of the original questionnaire.
Original scoring is 1= strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=agree, 5=strongly 
agree.
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tom scales correspond with more severe symptoms. The EORTC QLQ-BR23 is a 23-item 
supplementary questionnaire for breast cancer patients (Sprangers et al., 1996). Both the 
QLQ-C30 and QLQ-BR23 have demonstrated good psychometric properties in general 
cancer patients (Aaronson et al., 1993; Osoba et al., 1997) and in breast cancer survivors 
(Ahn et al., 2007; Albert et al., 2002).
General distress was measured by the one-item screening tool (thermometer) of the 
Distress Thermometer (DT), widely used for measuring psychological distress in cancer 
patients. The thermometer-like Likert scale with scores from 0 (no distress) to 10 (ex-
treme distress) identifies the level of cancer distress over the past week. The single-item 
DT has proven good sensitivity and specificity in breast cancer patients (Dabrowski et 
al., 2007; Hegel et al., 2008), and has been validated in a Dutch sample of cancer patients 
(Tuinman et al., 2008).
Anxious and depressive states were measured with the Hospital Anxiety and Depres-
sion Scale (HADS) (Zigmond & Snaith, 1983). The HADS is a 14-item self-report screening 
questionnaire containing two 7-item scales (ranging from 0 to 21): Anxiety and Depres-
sion. Each item is rated on a scale from 0 (not at all) to 3 (very much). Higher scores 
indicate higher levels of disorder. The total HADS score and two subscales have shown 
good reliability and validity in oncological settings (Annunziata, Muzzatti, & Altoe, 
2011; Vodermaier & Millman, 2011; Walker et al., 2007), different Dutch medical patient 
samples (Spinhoven et al., 1997), breast cancer patients (Love, Kissane, Bloch, & Clarke, 
2002; Payne, Hoffman, Theodoulou, Dosik, & Massie, 1999), and breast cancer survivors 
(Alexander, Palmer, & Stone, 2010).
The Illness Perceptions Questionnaire (ICQ) was developed to measure how people 
cognitively evaluate the stressful and aversive nature of a chronic illness (Evers et al., 
2001). The questionnaire contains three subscales representing maladaptive and adap-
tive cognitions: Helplessness (6 items), Acceptance (6 items) and Perceived benefits (6 
items). Items are scored 1 (not agree) to 4 (totally agree), with higher scores representing 
more helplessness, acceptance or perceived benefits. This questionnaire showed good 
internal consistency, reliability and construct and predictive validity in patients with 
several chronic medical conditions (Crombez et al., 2010; Evers et al., 2001).
Remoralization was measured by the Remoralization Scale (RS). The RS is a one-
dimensional self-report questionnaire to measure remoralization in mental health care 
patients (Vissers, Keijsers, van der Veld, de Jong, & Hutschemaekers, 2010a). The concept 
of remoralization refers to the restoration of morale and is associated with beneficial 
changes in health related QoL (Vissers, Hutschemaekers, Keijsers, Van der Veld, & Hen-
driks, 2010b). The total remoralization score is the sum score of 12 items with a 4-point 
Likert scale (totally disagree (1) to totally agree (4)). Psychometric properties of the RS, 
including internal consistency (α=0.91), test-retest reliability, construct validity and 
sensitivity to therapeutic change have proven to be good (Vissers et al., 2010a).
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Statistical analysis
Data analysis was performed using SPSS (version 16.0). The underlying structure of the 
CEQ was explored with an exploratory factor analysis (FA). First, suitability of the data 
for factor analysis (factorability) was assessed by inspection of the correlation matrix, 
use of Bartlett’s test of Sphericity and the Kaiser-Meyer-Olin (KMO) measure of sampling 
adequacy. Principal components analysis (PCA) was performed to extract independent 
factors. Varimax (orthogonal) rotation was reported to increase interpretability. The 
number of factors to be retained was guided by Catall’s scree test, Kaiser’s eigenvalue 
criterion (above 1) and by two decision rules: 1) factors should contain at least 3 items, 
and 2) all 40 items of the original NEQ should be maintained. Primary factor loadings 
had to be ≥.40, or a ≥.10 difference with other factor loadings.
To establish reliability of the CEQ, internal consistency was assessed using Cronbach’s 
alpha coefficients >0.70 being regarded as acceptable, and >0.80 as good. Construct 
(convergent and discriminant) validity was assessed by calculating Pearson correla-
tion coefficients between the CEQ and validation questionnaires, with >.30 regarded 
as moderate and >.50 as large (Cohen, 1988). Adaptive illness cognitions (Acceptance 
and Perceived benefits, ICQ), remoralization (RS) and positive measures of function-
ing (emotional, social, role and cognitive functioning, EORTC QLQ-C30) were used as 
convergent measures. Moderate and positive correlations were expected. Discriminant 
validity was measured by calculating Pearson correlations between the CEQ and distress 
(DT), physical functioning and symptoms (EORTC QLQ-C30), maladaptive illness cogni-
tions (helplessness, ICQ) and anxious and depressive states (HADS). Small and negative 
correlations were expected.
Correlations between the validation measures and the CEQ were not corrected for 
content overlap, but based on face-validity only 4 of the 40 CEQ-items (10, 13, 15, 40) 
had similar formulation of items compared to the validation measures.
ReSUlTS
Patient Characteristics
Of the 155 responders (60% response rate) 15 patients were excluded from analyses 
because of 1) missing data on the CEQ, and/or 2) a missing date of surgery, since in 
this study time since treatment was defined as time since first primary surgery. The final 
sample of 140 breast cancer survivors had a mean age of 57.0 ± 10.2 years, the majority 
was married or living together (78%) and had children (89%). Mean time since breast 
cancer surgery was 5.5 ± 4.6 years. Most patients (47%) underwent surgery combined 
with chemotherapy (CT) and radiotherapy (RT), 29% had surgery and CT, 13% surgery 
and RT, and 11% were treated only with surgery. After primary treatment, approximately 
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half of the sample (45%) received hormonal therapy (34% actively at time of data collec-
tion), and 6% trastuzumab (2% actively at time of data collection).
factor analysis
First, factorability of the CEQ was confirmed. All 40 items correlated at least .3 with at 
least one other item, Bartlett’s Test of Spherecity was highly significant (χ²(780)=3439.36, 
p<.000) and the KMO-measure of sampling adequacy value (.866) was above the recom-
mended value of .6 (Tabachnik & Fidell, 2006). Second, exploratory principal components 
FA revealed the presence of nine factors meeting Kaiser’s eigenvalue criterion (above 1), 
explaining 68.5% of the variance. Based on Catall’s scree test and the fact that factors 
5-9 consisted of only one or two items, a four-factor solution was suggested. As a third 
step, FA with four fixed factors was conducted. Since the factors were interrelated (r >.3, 
see Table 2), both oblimin and varimax rotation were conducted. Oblimin and varimax 
rotation were similar, with the same percentage of variance explained and the same 
items loading on the factors. Varimax rotation was presented based on the best defined 
factor structure.
The four factors explained 53% of the total variance. The factor with the most items 
was labeled as ‘Personal Strength’, explaining 32% of the variance. This factor incorpo-
rates existing strength-related psychological constructs, with items on perceived control 
(e.g. CEQ15 ‘I decide how to become in charge of my life’), self-esteem or self-worth (e.g. 
CEQ31: ‘I think I am worthwhile’), post-traumatic growth (e.g. CEQ33 ‘I can see how my 
life has shaped me into who I am today’). Factors 2, 3 and 4 were labeled ‘Social Support’, 
‘Community’, and ‘Health Care’ respectively and together explained 21% of the variance. 
These factors represent social support as perceived by the patient (e.g. CEQ9 ‘The people 
around me take me for who I am’; CEQ2 ‘This society takes people with breast cancer into 
account’; CEQ6 ‘My health care professionals depart from my possibilities instead of my 
limitations’). Five items (7, 12, 17, 22 and 24) did not meet a primary factor loading of 
≥.40, or a ≥.10 difference with other factor loadings. These items did not suppress the 
alpha of the factors and total empowerment score substantially. Based on content, all 
items were of significance to breast cancer survivors and therefore we (psychologists, 
nurse, and oncologist) decided to maintain all original 40 items in the current valida-
tion study. The less differentiated items were added to a factor based on highest factor 
loading or content. The factor loading matrix for this final factor solution is presented in 
Table 1. Communalities of the final factor solution are included to show how much of the 
variance in each item is explained.
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Reliability
Cronbach’s alpha ranged from 0.73 - 0.94 and demonstrated acceptable (Health Care), 
good (Social Support, Community) and very good (Personal Strength, total empower-
ment score) internal consistency reliability (Table 2).
Construct Validity
Convergent validity
As hypothesized, correlations between total empowerment score of the CEQ and func-
tional scales of the EORTC QLQ-C30 and subscales Acceptance and Perceived benefits of 
the ICQ were positive and statistically significant (p<.001 or <.000). All correlations were 
moderate to high (r = .31 to .53), indicating a moderate to strong association between 
empowerment and adaptive illness cognitions, positive emotional, social, role and 
cognitive functioning. Exception was the strong positive, but non-significant correlation 
between total empowerment and RS.
Discriminant validity
Correlations indicated a small to low moderate but significant negative association 
between total empowerment score of the CEQ and the physical symptom scales of 
the EORTC QLQ C30 (r = -0.21 to -0.32; p<.05 to <.000). This indicated a weak relation 
between empowerment and absence of cancer-related symptoms. Medium negative 
but significant correlations between total empowerment, the DT and the subscale 
Helplessness of the ICQ (r=-0.35 and -0.39; p<.000) indicated a moderate association 
between empowerment, low general distress and maladaptive illness cognitions. Sig-
nificant negative correlations were found between total empowerment score and HADS 
Table 2 Intercorrelations between CEQ Subscales and Total Empowerment score, overall scores, Chron-
bach’s alpha and percent of Total Variance Explained (N=140 breast cancer survivors)
Personal 
strength
Social 
support
Com-
munity
Health 
care
No. of 
items
Range 
of 
scores
Mean ± SD Α Percent 
of 
variance
Personal 
strength
19 19-95 76.88 ± 10.10 0.93 32%
Social support 0.66 9 9-45 36.60 ± 4.76 0.85 9%
Community 0.32 0.36 6 6-30 21.95 ± 3.88 0.84 7%
Health care 0.39 0.37 0.43 6 6-30 23.24 ± 3.05 0.73 5%
Total 
empowerment
0.91 0.81 0.59 0.61 40 40-200 158.66 ±17.22 0.94 53%
Note: CEQ = Cancer Empowerment Questionnaire; All correlations were significant (p<0.01)
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subscales, but contrary to what we hypothesized this association was high (r= -0.51 and 
r =-0.50; p<.000).
This indicated a strong relationship between empowerment and absence of anxiety 
and depression, suggesting evidence for convergent validity. Full correlation matrix 
between CEQ and convergent and discriminant measures, is listed in Table 3.
Table 3 Pearson correlations between CEQ (total score and subscales) and convergent and discriminant 
measures in order to assess construct validity
Total 
empowerment
Subscales empowerment
Personal 
Strength
Social 
Support
Community Health 
Care
Convergent 
measures
RS (N=139) Remoralization .636 .726*** .448*** .285** .235*
ICQ (N=138) Acceptance .528*** .582*** .373*** .264** .285**
Perceived benefits .435*** .482*** .387*** .092 .277**
EORTC QLQ-C30 
(N=140)
QoL .455** .518*** .366*** .157 .175”
Emotional functioning .369*** .387*** .343*** .150 .064
Social functioning .309*** .306*** .318*** .190” -.042
Role functioning .307** .316*** .273** .133 .075
Cognitive functioning .314*** .343*** .282** .110 .090
Discriminant 
measures
HADS (N=139) Depression -.510*** -.576*** -.407*** -.167” -.267**
Anxiety -.496*** -.538*** -.402*** -.243* -.212”
ICQ (N=138) Helplessness -.393*** -.429*** -.291** -.143 -.153
DT (N=130) Distress -.350*** -.421*** -.269** -.092 -.140
EORTC QLQ-C30 
(N=140)
Physical functioning .206” .232** .201” .058 .099
Fatigue¹ -.323*** -.370*** -.293*** -.118 .005
Sleep disturbance² -.291*** -.303*** -.264* -.130 -.070
Pain¹ -.258* -.275** -.226* -.119 -.103
Diarrhea² -.221* -.232* -.162 -.113 -.136
Nausea/Vomiting¹ -.207” -.233* -.191” -.063 -.065
Note: CEQ = Cancer Empowerment Questionnaire; RS = Remoralization Scale; ICQ = Illness Cognition Ques-
tionnaire; EORTC QLQ-C30= the European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire Core 30; HADS = Hospital Anxiety and Depression Scale; DT = Distress Thermometer.
“p<.05; *p<.01; ** p<.001; *** p<.000;
¹Symptom scale; ²Symptom single item
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DISCUSSIoN
New models of cancer care and the increasing number of people living with cancer as 
a chronic illness are placing new demands on patients’ own strengths. In light of these 
developments, this study aimed to contribute towards a practical operationalization of 
the construct of psychological empowerment (PE) in cancer care. By describing its psy-
chometric properties in a sample of breast cancer survivors, we demonstrated that the 
CEQ seems a good instrument to measure psychological empowerment by combining 
current strength-related psychological constructs and adding an interpersonal aspect. 
The four factor structure of the CEQ (explaining 53% of the variance) shows how women 
after completion of primary breast cancer treatment can derive strengths from them-
selves, as well as from the perceived support from their social surroundings (family and 
friends, community, and health care professionals). Furthermore, this study provides 
first evidence for the reliability and validity of the CEQ.
The construct of empowerment as measured with the CEQ encompasses an important 
intrapersonal aspect, as indicated by the 19-items subscale Personal Strength with items 
of self-efficacy, self-esteem, optimism and personal competence. The remaining three 
subscales represent the interpersonal aspects of empowerment with items of perceived 
support from people close to the patient (Social Support), feelings of acceptance and 
support from the social community (Community), and the perception of good and col-
laborative relationships with health care professionals (Health Care). This interpersonal 
component of empowerment as expressed by three subscales of the CEQ explains 20% 
of the variance and therewith might add to existing measures on strength-related 
outcomes, which are merely a representation of the intrapersonal strengths of patients. 
Andrykowski’s model of psychological health in cancer survivors (Andrykowski, Lykins, 
& Floyd, 2008) claims that psychological health in cancer survivors in the short and long-
term is determined by the balance between the stress and burden posed by the cancer 
experience, and the resources available to cope with this stress and burden. Within 
this equilibrium, psychological empowerment as measured with the CEQ can provide 
a representation of the broad resources of patients to adjust to the cancer experience.
Evidence for convergent validity of the CEQ was demonstrated by the moderate to 
high positive correlations between total empowerment score and constructs measuring 
positive outcomes, and moderate to high negative correlations with constructs mea-
suring negative outcomes. Higher scores on the CEQ seem to represent patients with 
higher levels of remoralization and quality of life, and lower levels of general distress 
and anxiety and depression. Also, results suggest that empowered patients display more 
adaptive illness cognitions and are more likely to accept their situation and add a posi-
tive meaning to their cancer experience (perceived benefits or post-traumatic growth). 
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Last, a weak association was found between empowerment and physical functioning 
and symptoms, suggesting that cancer-related symptoms are relatively unrelated to PE.
Previous research has reported about the co-existence of positive and negative 
changes in breast cancer (Andrykowski et al., 2008; Boot et al., 2010; Cordova et al., 
2001a) and cancer patients (Schroevers, Kraaij, & Garnefski, 2011). The finding of the 
low-moderate association between distress and empowerment could be an indica-
tion of such a co-existence; it might be possible that breast cancer survivors can be 
empowered and distressed at the same time. It will be interesting to know whether the 
marked variability in adaptation to breast cancer (Helgeson et al., 2004; Henselmans 
et al., 2010b; Waldrop, O’Connor, & Trabold, 2011) is also the case for empowerment. 
Because of the cross-sectional nature of this validation study, we can only speculate on 
the direction of causality of these findings. Nevertheless, the notion that empowerment 
might reflect more than just the absence of distress is an important issue that deserves 
further attention in future research.
Some methodological aspects of this validation study need to be pointed out. Foremost 
limitation is the choice of validation constructs, particularly in relation to the interper-
sonal aspects of empowerment. Adequate measures for the interpersonal components 
of empowerment (perceived social support from family and friends, health care profes-
sionals and community) were not available. As a result, only convergent validity of the 
intrapersonal aspects of empowerment as measured with the CEQ could be established. 
Second, generalisability might be limited by the heterogeneous character of the study 
sample with respect to time since surgery, varying from 0.9 to 10.1 years. This could 
be disturbing, because in the past ten years treatment options have improved and 
this may change the experience of breast cancer (Lewis et al., 2001). However, a larger 
sample would be necessary to have sufficient power to study subsamples based on time 
since breast cancer surgery, or treatment completion. Also, it is still unknown whether 
empowerment varies across the cancer continuum (Hewitt et al., 2005). Third, it would 
be of great interest for interventions in psycho-oncological care to gain insight in the 
responsiveness of the CEQ and sensitivity to change. At this moment, it remains uncer-
tain whether it is possible to measure change in empowerment as measured with the 
CEQ across the cancer continuum, because of the cross-sectional nature of the study. In 
addition to responsiveness, future research on the CEQ should focus on the replication 
of the intra- and interpersonal factor structure found in the current study. Replication is 
also needed to explore the possibility of item reduction and to gain insight in a reliable 
cutoff point that can differentiate between high and low empowered patients. Last, an 
important subject that remains to be explored, is whether the CEQ has the same fac-
tor structure in male breast cancer survivors and patients with cancer types other than 
breast cancer. The applicability of the CEQ to different cancer populations should be key 
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point for future research, providing possibilities to compare the nature of empowerment 
across tumor types. PE as measured with the CEQ ise not tumor-specific, and should 
apply for all tumor types. Therefore, we advocate for the use of the word ‘cancer’ instead 
of ‘breast cancer’ in items 2, 11, 23, and 36 of the CEQ.
Implications for clinical practice
This study demonstrates that use of the CEQ to measure the construct of psychologi-
cal empowerment in cancer care may add an important aspect to the medical model, 
focusing mainly on reduction of symptoms. Use of the CEQ in clinical practice might also 
provide multiple starting points for interventions, because absence or a decrease in em-
powerment may be the result of problems which the patient experiences within his- or 
herself (intrapersonal, e.g. low self-esteem, self-efficacy or self-confidence, loss of hope), 
or by problems the patient experiences with their social surrounding (interpersonal, e.g. 
perceived lack of social support, poor relationship with heath care professionals). Fur-
ther, the subscales Community and Health Care underline the importance of investing in 
good relationships between cancer patients, community and health care professionals 
emphasizing the capacities of a patient. Because the CEQ measures the social support as 
perceived by the patient, this might not be a good reflection of the realistically available 
support. Therefore, it is also important to check whether the offered support is perceived 
as helpful by the patient. Encouraging cancer patients to use their own strengths and 
resources, might facilitate recovery and adjustment after cancer treatment. With regard 
to interventions aiming at empowerment of cancer survivors, future research will have 
to provide evidence on the CEQ being an accurate empowerment outcome measure.
In conclusion, this study confirms that the CEQ can measure cancer empowerment of 
individual patients encompassing both intra- and interpersonal aspects. Breast cancer 
survivors can be empowered by strengths within themselves, as well as by the perceived 
support and acceptance from their surroundings. The CEQ provides a broad overview of 
the resources of cancer patients, adding interpersonal strengths to current measures. 
Use of the CEQ might be of added value for new models of cancer placing new demands 
on patients’ own strengths. Last, use of the CEQ sets stage for cancer empowerment as a 
specific target of (self-management) interventions, which enable patients to build their 
own strengths, instead of solely managing the consequences of their illness.
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aBSTRaCT
Background After completion of curative breast cancer treatment, patients go through 
a transition from patient to survivor. During this re-entry phase, patients are faced with 
a broad range of re-entry topics, concerning physical and emotional recovery, return-
ing to work and fear of recurrence. Standard and easy-accessible care to facilitate this 
transition is lacking. In order to facilitate adjustment for all breast cancer patients after 
primary treatment, the BREATH intervention is aimed at 1) decreasing psychological 
distress, and 2) increasing empowerment, defined as patients’ intra- and interpersonal 
strengths.
Methods/Design The non-guided Internet-based self-management intervention is 
based on cognitive behavioural therapy techniques and covers four phases of recov-
ery after breast cancer (Looking back; Emotional processing; Strengthening; Looking 
ahead). Each phase of the fully automated intervention has a fixed structure that targets 
consecutively psychoeducation, problems in every day live, social environment, and 
empowerment. Working ingredients include Information (25 scripts), Assignment (48 
tasks), Assessment (10 tests) and Video (39 clips extracted from recorded interviews). 
A non-blinded, multicentre randomised controlled, parallel-group, superiority trial will 
be conducted to evaluate the effectiveness of the BREATH intervention. In six hospi-
tals in the Netherlands, a consecutive sample of 170 will be recruited of women who 
completed primary curative treatment for breast cancer within 4 months. Participants 
will be randomly allocated to receive either usual care or usual care plus access to the 
online BREATH intervention (1:1). Changes in self-report questionnaires from baseline to 
4 (post-intervention), 6 and 10 months will be measured.
Discussion The BREATH intervention provides a psychological self-management ap-
proach to the disease management of breast cancer survivors. Innovative is the use of 
patients’ own strengths as an explicit intervention target, which is hypothesized to serve 
as a buffer to prevent psychological distress in long-term survivorship. In case of proven 
(cost) effectiveness, the BREATH intervention can serve as a low-cost and easy-accessible 
intervention to facilitate emotional, physical and social recovery of all breast cancer 
survivors.
Trial Registration This study is registered at the Netherlands Trial Register (NTR2935).
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BaCkGRoUND
A growing number of women is living with and beyond breast cancer. The incidence in 
the Netherlands is expected to grow with 27% between 2010 and 2020 (KWF, 2011), and 
reflects the increasing breast cancer incidence of women worldwide (Autier et al., 2010; 
Jemal et al., 2011). At the same time, the national biennial mammographic screening 
for all women aged 50–75 in the Netherlands has resulted in a decrease in mortality in 
women with breast cancer (Van Schoor et al., 2011). As a result, nowadays the majority 
of women undergo curative treatment and continue to live their life with breast cancer 
as a chronic illness. This view of breast cancer as a chronic illness has implications for 
follow-up or survivorship care (McCorkle et al., 2011), and poses new challenges to 
deliver care to the increasing population of breast cancer survivors (BCS).
The re-entry phase
After the end of primary curative breast cancer treatment, patients go through the 
transition from ‘patient’ to ‘survivor’ (Allen et al., 2009; Arnold, 1999). This transition or 
re-entry phase (Mullan, 1984) is characterized by multiple adaptive tasks on emotional, 
physical and social domain and sets stage for adaptive long-term survivorship (Stanton 
et al., 2005b). Topics encountered during the re-entry phase are in principle universal 
for all BCS and include among others: physical recovery, emotional processing, fear of 
recurrence, decreasing social support (losing the “safety net” of treatment), resuming 
professional activities, but also positive life changes (e.g. valuing life more) (Arnold, 
1999; Allen et al., 2009; Stanton, 2012; Mehnert, Berg, Henrich, & Herschbach, 2009; 
Mehnert, 2011) Although the majority of BCS eventually adjusts well (Henselmans et al., 
2010b; Helgeson et al., 2004), there is a high information need concerning these topics 
(Cappiello et al., 2007). However, despite the high information need and universality of 
re-entry topics, standardized and easy-accessible care to facilitate the transition towards 
breast cancer survivorship is lacking.
Interventions during re-entry phase
Research on the effectiveness of psychosocial interventions to improve psychologi-
cal well-being after completion of curative breast cancer treatment is still scarce and 
inconclusive (Fors et al., 2011; Stanton, 2012). With regard to the type of intervention it 
is suggested that interventions based on cognitive behavioural therapy (CBT) produce 
larger effect sizes than interventions lacking CBT components (Graves, 2003), and can 
be effective in reducing distress (Tatrow & Montgomery, 2006) and improving quality of 
life in BCS (Fors et al., 2011). Also, a central role in survivorship care has been proposed 
for self-management (McCorkle et al., 2011), which is defined as “the individual’s ability 
to manage the symptoms, treatment, physical and psychosocial consequences and life style 
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changes inherent in living with a chronic condition” (Barlow et al., 2002). First evidence 
suggests that self-management interventions in the re-entry phase can facilitate the 
transition into breast cancer survivorship. For example, pilot testing of a self-manage-
ment intervention with face-to-face and telephone contact (the Taking Charge interven-
tion (Cimprich et al., 2005)) showed beneficial effects on dealing with post-treatment 
concerns. The Moving Beyond Cancer randomised controlled trial (Stanton et al., 2005) 
demonstrated beneficial effects of psychoeducational print material and peer modeling 
videos for BCS on regaining energy in the re-entry phase.
Internet interventions
Evidence is growing that Internet interventions can improve psychological well-being 
in cancer patients (Leykin et al., 2012). Compared to other methods of delivery, the 
Internet provides an easily accessible opportunity to reach the large group of cancer 
survivors. Also, Internet interventions can contain more channels of media to tailor 
information, and can provide more anonymity compared to face-to-face interventions. 
Other advantages include avoiding waiting lists, providing consistency of care, and a 
24-hour availability (Proudfoot et al., 2011). Pilot evidence suggests that an Internet 
intervention specially designed for posttreatment survivors (Project Onward (Duffecy 
et al., 2012)) can have high utilization rates and reduce depressive symptoms. However, 
despite the large number of women turning to the Internet for breast cancer-related 
information (Afshari et al., 2011; Eysenbach, 2003; Fogel, Albert, Schnabel, Ditkoff, & 
Neugut, 2002), evidence-based Internet interventions specifically designed for BCS in 
the re-entry phase are lacking.
BREast cancer e-healTH [BREATH]
The BREAst cancer e-healTH [BREATH] intervention (‘Catching your breath after breast 
cancer’) is a non- guided Internet-based self-management website for BCS aiming to 
foster adjustment after completion of primary curative treatment. Self-management 
interventions are multi-component and “usually designed to increase the repertoire 
of participants’ self-management skills within the realities of living with a chronic condi-
tion” (Barlow, Bancroft, & Turner, 2005). The BREATH intervention is a self-management 
program based on CBT containing components such as psycho-education, cognitive 
reframing, goal planning and process evaluation. By using the intervention, BCS will 
learn how to use these CBT techniques as self- management skills in their daily lives. 
The BREATH intervention has a fixed content and structure, because it is assumed that 
“effective self-managers will feel confident in selecting the techniques(s) that they believe 
will meet their specific needs at a given point of time and in a given environment or situa-
tion” (Barlow et al., 2005). Peer-support is not included in the BREATH intervention, since 
in the Netherlands support-groups are already widely accessible on the Internet. Also, 
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scientifically the use of Internet-based support groups in cancer patients still needs to 
confirm long-lasting psychological effects (Hoybye et al., 2010). The BREATH interven-
tion is designed to facilitate and promote adjustment for all BCS, both distressed and 
non-distressed. In concordance with the stress-coping model of Lazarus and Folkman 
(1984), emotional well-being after cancer is defined as the balance between stress and 
resources (Andrykowski et al., 2008). Therefore, in order to target these two aspects 
of emotional well-being, the aim of the BREATH intervention is twofold: decreasing 
psychological distress and increasing psychological empowerment, which reflects the 
individual outcome measure of a patients’ intrapersonal and interpersonal strengths 
(Zimmerman, 1995).
Hypotheses of the BREATH trial
The primary objective of this randomised controlled trial (RCT) is whether the BREATH 
intervention is effective compared to usual care in fostering adjustment after curative 
breast cancer treatment by reducing psychological distress and improving empower-
ment in BCS. Because BSC with and without elevated levels of psychological distress are 
included it is hypothesized that through using the BREATH intervention:
1) distressed BCS will experience a decrease in psychological distress,
2) non-distressed BCS will maintain a low level of distress, and/or
3) both distressed and non-distressed BCS will increase in empowerment.
MeTHoDS/DeSIGN
In this article, the BREATH study design and intervention will be reported in concordance 
with the guidelines of reporting Internet intervention research (Leykin et al., 2012) and 
the CONSORT 2010 statement for reporting parallel group randomised trials (Schulz, 
Altman, & Moher, 2010), and eHealth interventions (Baker et al., 2010).
Study design
This study is designed as a non-blinded, multicentre randomised controlled, parallel-
group trial evaluating the superiority of the BREATH intervention compared to usual 
care after primary curative breast cancer treatment. A consecutive sample of 170 BCS 
from 6 hospitals will be evaluated in this RCT. Baseline measure (T0) and randomization 
take place 3 months after completion of primary curative breast cancer treatment. This 
starting point was chosen because this is in accordance with the standard first follow-up 
visit after completion of primary treatment as described in the Dutch national breast 
cancer guideline. Moreover, these 3 months allow for the natural recovery of emotional 
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well-being and adjustment to take place. After completion of baseline measure, partici-
pants will be randomised to either intervention or control group. Follow-up measures 
are respectively 4 months (T1; post-intervention), 6 months (T2), and 10 months (T3) 
after baseline. The overall study design is captured in Figure 1.
Participant eligibility
Inclusion criteria are: Women with a histologically proven malignancy of the breast; 
breast cancer is treated with curative intent surgery and adjuvant chemotherapy and/or 
radiotherapy; last chemo- or radiotherapy is received ≥2 and ≤4 months; direct access to 
a computer with Internet connection; basic Internet skills (e.g. in possession of email ad-
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figure 1. Overall study design of the BREATH study.
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dress); and a good command of the Dutch language. Exclusion criteria are: Men; breast 
cancer treated only with surgery; metastatic breast carcinoma; previous malignancy 
except adequately treated cervix carcinoma in situ and treated basal cell carcinoma of 
the skin; current treatment in psychiatric outpatient clinic.
Recruitment settings and procedure
Participants will be recruited from the oncology and radiotherapy outpatient clinic of a 
university hospital (Radboud university medical center, Nijmegen), and oncology out-
patient clinics of five regional hospital sites (Rijnstate hospital, Arnhem and Zevenaar; 
Slingeland hospital, Doetinchem; hospital Gelderse Vallei, Ede; Canisius Wilhelmina 
hospital, Nijmegen; Jeroen Bosch hospital; Den Bosch). All hospitals involved in this 
multicentre RCT are situated in the southeastern part of the Netherlands.
Recruitment will take place at the end of curative treatment. During the last che-
motherapy, or first follow- up visit (3 months after completion of primary treatment) 
eligible BCS are informed about the BREATH study by a member of their treatment team 
(oncologist, radiotherapist, or nurse). When BCS are interested in participating in the 
study, the researcher will have a one- time telephone contact (15-30 minutes) to provide 
additional information, address questions and second check of the eligibility criteria. 
Participants will complete informed consent during the next visit at their local hospital, 
or by mail (depending on the local informed consent procedure of the hospital setting).
Randomization
The unit of randomization in this study is the individual breast cancer survivor. For each 
hospital setting, stratified randomization will be based on hormonal therapy. Adjuvant 
primary curative breast cancer treatment involves hormonal therapy in about 75% of 
all BCS. During hormonal therapy patients report mood swings and increased fatigue, 
which can be expected to influence the relationship between the intervention and the 
outcome variable. After stratification for the use of hormonal therapy, for each hospital 
a randomised block design will be used using variable block sizes of 4, 6 and 8 to ensure 
blinded allocation concealment. With an online computerized random number genera-
tor, participants will be randomly allocated to receive either usual care or usual care plus 
access to the online BREATH intervention with an allocation ratio of 1:1. Both the partici-
pants, their health care providers, and the researcher are blind to the allocation sequence, 
but the participant and the researcher are not blind for the randomization outcome.
The BReaTH intervention
The intervention is developed by the department of Medical Psychology of the Radboud 
university medical center in Nijmegen, the Netherlands, with technical assistance for ICT 
applications from Innovatie Psychologische en Psychiatrische Zorg (IPPZ), Utrecht in the 
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Netherlands. The intellectual ownership of the intervention lies with the department of 
Medical Psychology. During the development of the intervention, patient participation 
was secured by (filmed) interviews with patients, content feedback by a multidisciplinary 
reading committee, including BCS and oncology professionals, and usability testing of 
the final website.
Intervention content and structure
The non-guided Internet-based self-management BREATH intervention uses CBT 
techniques and guides BCS chronologically through the transition from ‘breast cancer 
patient’ to ‘survivor’. It is a preventive, early-intervention program that is available to all 
BCS and does not require screening. The protocol has a fixed structure that covers four 
months, representing four different phases of recovery after breast cancer: 1) Looking 
back [‘Terugkijken’], 2) Emotional Processing [‘Verwerken’], 3) Strengthening [Verster-
ken’], and 4) Looking ahead [‘Vooruit kijken’]. These four phases are visually recognizable 
on the homepage of the intervention (see Figure 2). Each phase equals one month and 
has a fixed structure that covers four weeks, targeting consecutively psychoeducation, 
problems in everyday life, social environment, and empowerment. Universal re-entry 
topics for recovery after curative breast cancer treatment are organized within the fixed 
figure 2. Screenshot of the BREATH intervention with four-month phase structure.
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structure of the 16-week intervention (see Table 1 for some examples). At the start of 
the intervention, only the first week is available. During the course of the intervention, 
every week new information is unlocked and available to patients. The prescribed use of 
the intervention is one hour per week, which is a total exposure of 16 hours during the 
course of the four months of the intervention. However, no conditions are attached to 
the use or the time investment of the intervention. It is up to the BCS how and to what 
extent they use the intervention.
Intervention functionalities
The most important functionalities of the BREATH intervention are the phase and week 
overview. Other functionalities include a library with background information, a personal 
notebook and a mailbox for technical assistance. Each week overview is filled with work-
ing ingredients surrounding a re-entry topic. Working ingredients include Information 
(25 scripts), Assignment (total 48 tasks), Assessment (total 10 tests) and Video (39 clips). 
Being a self-management program, the focus of the multi-modal intervention is on the 
information and the assignments. Assignments are for example writing tasks, social 
engagement or conversation tasks and aim to increase skill-building. Other elements 
Table 1. Thematic content and fixed structure of the BREATH intervention
Week
PH
a
Se
 / 
M
o
N
TH
Psychoeducation Problems in everyday 
life
Social environment Empowerment
1. Looking 
back
•	 	Getting	started
•	 	Self-help	contract
•	 	Personal	
intervention goals
•	 	Emotional	effects	
of breast cancer 
diagnosis and 
treatment
•	 	Explanation	of	CBT
•	 	Breast	cancer	
within the 
family
•	 	Reactions	of	
children
•	 	Reactions	of	
partner
•	 	Personal	
strengths
•	 	Sources	of	
strength/
power
2. Emotional 
processing
•	 	Coping	with	life	
events
•	 	Inventory	of	previous	
life events
•	 	Coping	with	breast	
cancer
•	 	Personal	grief
•	 	Social	support
•	 	Personal	
support 
network
•	 	Sexuality
•	 	Knowledge	as	
power
•	 	Personal	style	
to knowledge
•	 	Relaxation
3. 
Strengthening
•	 	Physical	
consequences 
after breast cancer 
treatment
•	 	Dealing	with	
physical 
consequences
•	 	Building	up	
physical activity
•	 	Return	to	work
•	 	Talking	about	
breast cancer at 
work
•	 	Balancing	
strengths
•	 	Spirituality
4. Looking 
ahead
•	 	Personal	change	
after breast cancer
•	 	Recovery	as	priority
•	 	Fear	of	recurrence
•	 	Coping	with	fear
•	 	Communication	
with care 
providers
•	 	Patiënt	role	less	
central
•	 	Future	after	
breast cancer 
treatment
•	 	Ahead	on	
your own
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of program interactivity included in the BREATH intervention are assessments or tests 
to be used by the patient as a screening instrument of potential problems. Tests are for 
example on topics concerning depressive mood after breast cancer treatment, fear of 
recurrence, and post-treatment fatigue. The tests are followed by automated feedback 
using a traffic light model (green-orange-red), with red illustrating elevated symptoms 
including the advice to contact a professional. The videos in the BREATH intervention 
are extracted clips from recorded interviews with three women who completed curative 
breast cancer treatment. The women in these peer modeling videos are of different ages 
and social backgrounds to increase recognition and empathy of the heterogeneous 
group of BCS.
Support
The BREATH intervention is fully-automated and non-guided and is delivered without 
professional support of a therapist. Human support is only available for technical as-
sistance by the researcher. Through email, the researcher can be contacted and avail-
ability of this support is only during work-week and hours (Monday-Friday/9 am-6 pm). 
During the first login, a welcome page opens automatically with a demonstration video 
to secure basic knowledge of intervention functionality. The demonstration video stays 
available in the library of the intervention. Every week and on pre-specified times, stan-
dardized emails are sent to intervention users as a reminder that they have access to a 
new week of information. These support emails intend to reduce attrition by reminding 
users to return to and use the BREATH intervention (Leykin et al., 2012).
Privacy
Intervention users are registered by the researcher and receive a unique user name 
and automated password (changeable later). Patients receive an invitation email with 
a statement of acceptance of conditions of use. The researcher has access to view the 
profile of the patient and the identity of the researcher is visible to the patient.
Usual care
The control group of this RCT has access to usual care. The control condition reflects the 
natural course of recovery after curative breast cancer treatment. In the Netherlands, 
standard follow-up of breast cancer involves appointments every three months with a 
medical professional. The control group may freely use information about breast cancer 
on the Internet, but does not have access to the protected website with the BREATH 
intervention.
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Study outcome measures
Demographic characteristics will be gathered by self-report using questionnaires. 
Information on diagnosis will be obtained from the patient’s physician and medical 
record. Questionnaires are filled out online with RadQuest software (developed by the 
department of Medical Psychology, Radboud university medical center, Nijmegen). Par-
ticipants will receive an invitational email with a link to complete the questionnaires. For 
an elaborate overview of primary and secondary outcome measures, see Appendix A.
Primary outcomes
Psychological distress will be assessed with the Symptom Checklist 90-items (SCL-90). 
The SCL-90 covers a broad range of psychological functioning from healthy persons to 
psychiatric patients and has good reliability, discriminant validity (Arindell & Ettema, 
2003) and is sensitive to change through psychological intervention (Gielissen, Verha-
gen, Witjes, & Bleijenberg, 2006; Prins et al., 2001). By using the SCL-90, minor changes in 
psychological functioning of less distressed BCS can be assessed.
Psychological empowerment will be measured with the Cancer Empowerment Ques-
tionnnaire (CEQ). The CEQ measures psychological empowerment as an outcome of em-
powerment processes in the individual patient (Zimmerman, 1995). The CEQ presumes 
that people with cancer can derive strength from themselves (intrapersonal subscale; 
Personal Strength), as well as from their social surroundings (interpersonal subscales; 
Social Support, Health Care, Community) (Van den Berg, Gielissen, & Prins, 2010).
Secondary outcomes
Anxiety and depressive states will be assessed with the Hospital Anxiety and Depression 
Scale (HADS) (Zigmond & Snaith, 1983), which has shown good reliability and validity in 
oncological settings (Annunziata et al., 2011; Vodermaier & Millman, 2011), Dutch medi-
cal patients (Spinhoven et al., 1997), and BCS (Alexander et al., 2010).
Quality of life related to breast cancer will be measured with the Dutch version of the 
European Organization for Research and Treatment of Cancer (EORTC) Quality of Life 
Questionnaire Core 30 (QLQ- C30) (Aaronson et al., 1993) and Breast Cancer Module 
(QLQ-BR23) (Sprangers et al., 1996). Both questionnaires have demonstrated good 
psychometric properties in BCS (Ahn et al., 2007; Albert et al., 2002).
General distress will be measured with the Dutch version of the Distress Thermometer 
(DT) (Tuinman et al., 2008). The one-item screening tool (thermometer) has proven good 
sensitivity and specificity in breast cancer patients (Dabrowski et al., 2007; Hegel et al., 
2008).
Illness perceptions will be assessed with the Illness Cognitions Questionnaire (ICQ) 
(Evers et al., 2001), which has good psychometric properties in patients with chronic 
medical conditions (Crombez et al., 2010; Evers et al., 2001).
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Remoralization refers to the restoration of morale (in this study after the completion 
of breast cancer treatment) and will be measured with the Remoralization Scale (RS) 
(Vissers et al., 2010a).
Personal control over life in general, or sense of mastery, will be measured with the 
Mastery Scale (Pearlin & Schooler, 1978), which has shown to be a predictor of psycho-
logical adjustment in the year following a breast cancer diagnosis (Henselmans et al., 
2010a, 2010b).
Positive adjustment following breast cancer will be measured with the Positive Adjust-
ment Questionnaire (PAQ) (Boot et al., 2010).
Coping with the experience of breast cancer will be measured with the Dutch version 
of the Impact of Event Scale (IES) (Creamer, Bell, & Failla, 2003; Joseph, 2000; Van der 
Ploeg, Mooren, Kleber, van der Velden, & Brom, 2004) and the Brief COPE (Carver, 1997; 
Urcuyo, Boyers, Carver, & Antoni, 2005).
Self-efficacy with regard to complaints (in this study as a result of breast cancer) will 
be measured with the Self-Efficacy Scale (SES), which has previously been used to assess 
self-efficacy concerning post-cancer fatigue (Gielissen, Verhagen, & Bleijenberg, 2007; 
Servaes et al., 2002).
Fear of cancer recurrence and the impact of cancer worries on daily life will be mea-
sured with the Dutch extended version (Custers et al., 2011; Douma et al., 2010) of the 
Cancer Worry Scale (CWS) (Hopwood, Shenton, Lalloo, Evans, & Howell, 2001; Watson et 
al., 1998) and the Cancer Acceptance Scale (CAS) (Custers et al., 2011; Servaes, Verhagen, 
Schreuder, Veth, & Bleijenberg, 2003).
Fatigue will be measured with the fatigue severity sub-scale of the Checklist Individual 
Strength (CIS-fatigue), which has good psychometric properties in cancer survivors (Gie-
lissen et al., 2006).
Family communication about breast cancer will be measured with a modified version 
of the Openness to Discuss Hereditary Cancer in the Family (ODHCF) scale (Mesters et al., 
1997; Van Oostrom et al., 2007). For this study, the ODHCF was adapted for women who 
completed curative breast cancer treatment.
Personality factors will be measured with the Dutch version (Denissen, Geenen, van 
Aken, Gosling, & Potter, 2008) of the Big Five Inventory (BFI) (John & Srivastava, 1999).
The costs of health care utilization will be collected through a modified version of 
the Trimbos/iMTA questionnaire for Costs associated with Psychiatric illness (TiC-P) 
(Hakkaart-van Roijen, 2002). Questions about the use of breast cancer- specific medica-
tion and care are added to the first part of the TiC-P concerning direct costs of mental 
health care and medicine utilization.
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Process outcomes
For the BCS in the experimental group, technical data on the use of the BREATH interven-
tion will be collected in addition to the standardized questionnaires. Because the actual 
use of this newly developed intervention in everyday life is unclear, usage variables are 
recorded to reflect the actual exposure to the intervention content. Frequency and dura-
tion of logins, website activity, and other significant usage statistics will be evaluated 
(Donkin et al., 2011).
Other outcomes
For all patients, medical disease-specific data will be provided by the hospital where the 
patient is recruited, or will be collected from the (electronic) medical record by the re-
searcher. Also, in the post-treatment (T1) measure, a question on breast-cancer specific 
Internet use will be listed.
Sample size calculation
Based on the two primary outcomes of the BREATH study, effect on patient level is 
defined as a decrease in psychological distress (as measured with the SCL-90) or an 
increase in empowerment (as measured with the CEQ). Therefore, effectiveness of the 
BREATH intervention is demonstrated when one of the two effects is significant. Sample 
size calculation is based on the SCL-90, since the SCL-90 has proven sensitive to change 
through psychological face-to-face intervention in fatigued cancer survivors (Gielissen 
et al., 2006) and information on sensitivity to change of the CEQ is unknown. Signifi-
cance level of the sample size calculation was adjusted to p ≤ 0.25 to keep the overall 
chance for type-I errors on 5%. To detect a significant difference (0.25) with 80% power 
between intervention and control group on the SCL-90, a sample size of 128 BCS (64 
in each group) is needed. This sample size calculation is based on a medium effect size 
of 0.50 of the BREATH intervention, which has proven to be a high effect size for non-
guided psychological interventions (Cuijpers, van Straten, & Andersson, 2008). Based on 
a systematic review on attrition in randomised controlled trials of Internet interventions 
for anxiety and depression (Christensen, Griffiths, & Farrer, 2009), we take into account 
a 25% study drop-out rate. This results in a maximal sample size of 170 BCS that need to 
be included in the BREATH trial in case of considerable drop-out.
Statistical analysis
A general linear model for repeated measurements (by the method of mixed linear 
model) will be used to analyze the effect of the BREATH intervention on the two pri-
mary outcome variables (distress and empowerment). Chi square (categorical variables), 
ANOVA (normally distributed continuous variables), and Kruskall-Wallis (non-parametric 
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variables) will be used to asses baseline characteristics between groups. Analysis will be 
done according to intention-to-treat methodology.
Time line of the BReaTH study
Recruitment of participants began in 2010. Primary end- points (baseline T0 and post-
intervention T1) and all follow-up measures (T2-T3) are expected to be completed in 
January 2013.
ethical issues
The BREATH study has been approved by the Medical Ethics Committee (CMO) of the 
Radboud university medical center in Nijmegen, the Netherlands (CMO protocol num-
ber 2009/144). The study has also been approved an registered by the local ethical com-
mittees of each hospital setting. Registration number of the Netherlands Trial Register 
is NTR2935.
DISCUSSIoN
This study will evaluate the effectiveness of a non-guided Internet-based self-manage-
ment intervention for BCS to decrease psychological distress and increase empower-
ment. To the best of our knowledge, this is the first online self-management intervention 
specially designed for the BCS after completion of primary breast cancer treatment. 
Using the Internet, the BREATH intervention provides a novel and easy-accessible ap-
proach to reduce at an early stage the impact of psychological problems that may arise 
after the completion of medical treatment. In the long term this study may contribute 
to early prevention of psychological problems in BCS. The BREATH study is innovative 
in the field of psycho-oncological intervention research. The results of this study will 
provide novel insights in whether common-used CBT-techniques can foster patients’ 
own strengths towards adjustment to breast cancer. Also, whether it is possible to ad-
dress both distressed and non-distressed BCS with the same intervention and without 
guidance of a psychologist, or other health care professional.
When effective, the BREATH intervention will be implemented in follow-up care of 
BCS. However, in light of the results of the RCT and experiences of the participants it is 
possible that the content, dose or structure of the intervention will have to be adjusted. 
For conducting high quality research, we have chosen to offer the BREATH interven-
tion in a structured way with new information being disclosed every week. This trial 
will provide information on whether BCS prefer a more flexible approach and access 
to the entire intervention content. Also, the results of this study will have to show 
whether three months after completion of primary breast cancer treatment is the right 
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time point to start with online self-management. Last, the results of this multicentre 
RCT will provide insights in who benefits from BREATH, or which subgroups of BCS gain 
most effect of the intervention. Information on subgroups might lead to personalizing 
psychosocial cancer treatment in future survivorship care of breast cancer survivors. The 
BREATH intervention provides a minimal intervention that can fill the gap between the 
needs and availability of psychosocial support after breast cancer treatment.
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BREATH: Web-based self-management for 
psychological adjustment after primary 
breast cancer - results of a multicenter 
randomized controlled trial
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aBSTRaCT
Purpose Early breast cancer survivors (BCS) report high unmet care needs, and easily 
accessible care is not routinely available for this growing population. BREATH [BREAst 
cancer e-healTH] is a web-based self-management intervention to support the psycho-
logical adjustment of women after primary treatment, by reducing distress and improv-
ing empowerment.
Patients and Methods This multicenter randomized controlled parallel-group trial 
evaluated whether care as usual (CAU) plus BREATH is superior to CAU alone. BREATH 
is delivered in 16 fully automated weekly modules covering early survivorship issues. 
Two to 4 months post-treatment, BCS were randomized to receive CAU+BREATH (n=70) 
or CAU alone (n=80), using a stratified block-design (ratio 1:1). Primary outcomes were 
distress (Symptom Checklist-90) and empowerment (Cancer Empowerment Question-
naire), assessed before randomization (baseline, T0) and after 4 (T1), 6 (T2), and 10 
months (T3) of follow-up. Statistical (ANCOVA) and clinical effects (Reliable Change 
Index) were tested in an intention-to-treat analysis (T0-T1). Follow-up effects (T0-T3) 
were assessed in assessment completers.
Results CAU+BREATH participants reported significantly less distress than CAU alone 
participants (-7.79, 95% CI -14.31 to -1.27; P =.02) with a small-to-medium effect size 
(d=0.33), but empowerment was not affected (-1.71, 95% CI 5.20 to -1.79; P =.34). 
More CAU+BREATH participants (39/70, 55.7%, 95% CI 44.1 to 66.8) than CAU alone 
participants (32/80, 40%, 95% CI 30.0 to 51.0) showed clinically significant improvement 
(P =.03). Secondary outcomes confirmed primary outcomes. There were no between-
group differences during follow-up.
Conclusion Access to BREATH reduced distress among BCS, but this effect was not 
sustained during follow-up.
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INTRoDUCTIoN
Women diagnosed with breast cancer face challenges that do not end with treatment 
completion. The first year after primary treatment, the so-called re-entry phase (Mul-
lan, 1984), is characterized by physical, emotional, and social recovery (Stanton, 2012). 
Women report high unmet care needs (Pauwels et al., 2013) and have to cope with 
lingering physical and emotional symptoms of treatment, fear of recurrence, decreasing 
social support, losing the “safety net” of care providers, and resuming professional and 
recreational activities (Allen et al., 2009; Arnold, 1999; Ganz et al., 2011; Stanton, 2012). 
Most (about 70%) breast cancer survivors (BCS, i.e. women who have completed primary 
breast cancer treatment with no evidence of recurrence (Bell & Ristovski-Slijepcevic, 
2013) adjust well during the re-entry phase, but a substantial proportion report high 
levels of distress (Helgeson et al., 2004; Henselmans et al., 2010b).
Better diagnosis and therapy mean that more women survive breast cancer, and self-
management strategies (McCorkle et al., 2011) and eHealth (Aaronson et al., 2014) have 
been proposed as ways to support this growing population. As approximately half of all BCS 
already search Internet for breast cancer-specific information (Afshari et al., 2011; Eysenbach, 
2013; Fogel et al., 2002; Littlechild & Barr, 2013), the Internet is promising for providing 
psycho-oncological interventions (Leykin et al., 2012). However, there are few RCTs of web-
based interventions to support re-entry adjustment. To date, most web-based interventions 
including women with breast cancer have not been either re-entry specific (Berry et al., 2013; 
Carpenter, Stoner, Schmitz, McGregor, & Doorenbos, 2012; Stanton, Thompson, Crespi, Link, 
& Waisman, 2013; Ventura, Ohlen, & Koinberg, 2013) or breast cancer-specific (Beatty, Koc-
zwara, & Wade, 2011; Duffecy et al., 2012), or have predominantly focused on peer support 
groups (Gustafson et al., 2001; Hoybye et al., 2010; Lepore et al., 2014; Owen et al., 2005) or in-
formational support (Ryhanen et al., 2010). In a recent overview advocating re-entry specific 
care, Stanton (2012) reported promising but inconclusive evidence from seven randomized 
controlled trials (RCTs) that psychoeducational interventions can be effective in BCS.
We developed BREATH [BREAst cancer e-healTH] (Van den Berg, Gielissen, Ottevan-
ger, & Prins, 2012), a web-based self-management intervention based on cognitive 
behavioral therapy (CBT) that provides early BCS with self-management skills to enable 
them to take control of and to adjust to post-treatment survivorship. The intervention 
is developed using the transactional model of stress (Lazarus & Folkman, 1984) and the 
model of psychological well-being in cancer survivors (Andrykowski et al., 2008), both 
of which describe negative and positive outcomes in adapting to a stressor. Thus the 
primary aim of this RCT was to study whether care as usual (CAU) plus BREATH can ef-
fectively target negative and positive adjustment. We hypothesized that CAU+BREATH 
is superior to CAU-alone in reducing distress and improving empowerment. As BCS 
exhibit different levels of distress during the re-entry phase, sub-hypotheses were that 
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CAU+BREATH would: 1) reduce distress in high-distress BCS, 2) keep levels of distress 
low in low-distress BCS, and 3) improve empowerment in both distress groups.
MeTHoDS
Study design and participants
The BREATH study protocol has been published elsewhere (Van den Berg et al., 2012). 
We conducted a multicenter randomized controlled parallel-group trial to evaluate the 
efficacy of a web-based self-management intervention in facilitating psychological adjust-
ment among BCS. One university hospital and five regional hospitals in the Netherlands 
participated. Female BCS were eligible if they had a histologically proven malignancy 
of the breast and completed curative-intent primary treatment (defined as surgery plus 
adjuvant chemotherapy and/or radiotherapy) 2-4 months before the baseline assessment.
The local treatment team monitored patient recruitment and eligibility and obtained 
informed consent. A researcher (SvdB) contacted participants to check additional eligibility 
criteria: understanding the Dutch language, access to Internet, and having an email address.
Study assessments covered the first year after breast cancer, with baseline at 2-4 
months after completion of primary treatment (T0), and follow-up assessments at 4 
(T1), 6 (T2), and 10 (T3) months after baseline. The Radboudumc Medical Review Ethics 
Committee (2009/144) and the local ethics boards of participating centers approved the 
study (Netherlands Trial Register, NTR2935).
Intervention
BREATH (see online Appendix for a screenshot) targets re-entry issues relevant to BCS 
during a fixed 16-week modular program for four phases of adjustment to breast cancer 
(Looking back; Emotional processing; Strengthening; Looking ahead) (Van den Berg et 
al., 2012). Intervention components (total 104) are CBT-based and include Information 
(26 scripts), Assignment (48 tasks, or homework), Assessment (10 self-tests followed by 
automated feedback), and Video (20 topics illustrated with clips extracted from inter-
views). BREATH is a ‘pure self-help’ program without therapist contact (also known as 
self-administered therapy (Newman, Szkodny, Llera, & Przeworski, 2011)). Each week, 
new materials are released, accompanied by standard email reminders, in an attempt to 
maintain or improve adherence. Access to BREATH was withdrawn after 16 weeks.
BCS receiving CAU alone did not have access to BREATH. For both conditions, CAU 
consisted of 3-monthly visits to an oncologist and psychosocial care on demand or refer-
ral. No restrictions were made regarding use of Internet, psychological or other self-help 
interventions.
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outcomes
Study assessments and randomization were conducted online, using RadQuest soft-
ware. Baseline characteristics were obtained with a medical checklist derived from the 
patient chart.
General psychological distress was assessed with the Symptom Checklist 90-items (SCL-
90, range 90-450), which has good psychometric properties in healthy and patient popu-
lations (Arindell & Ettema, 2003). The SCL-90 total score showed good internal consistency 
at baseline (Cronbach’s α = 0.97). For the General Severity Index (GSI), which represents 
the mean score of all responses, transformed item scores (0-4) were used. General psycho-
logical empowerment was assessed with the Cancer Empowerment Questionnaire (CEQ) 
(Van den Berg, van Amstel, Ottevanger, Gielissen, & Prins, 2013). The CEQ presumes that 
patients can derive strength from themselves (intrapersonal) and from their social sur-
roundings (interpersonal). Baseline internal consistency was good (Cronbach’s α = 0.92).
Secondary outcomes reflected negative adjustment (general (Tuinman et al., 2008; 
Vodermaier & Millman, 2011) and cancer-specific distress (Van der Ploeg et al., 2004), 
fatigue (Gielissen et al., 2006), helplessness (Evers et al., 2001), fear of cancer recurrence 
(Custers et al., 2014; Servaes et al., 2003)), and positive adjustment (self-efficacy (Servaes 
et al., 2002), remoralization (Vissers et al., 2010a), personal control (Henselmans et al., 
2010c), quality of life (Aaronson et al., 1993), fulfillment, re-evaluation, new ways of liv-
ing, and valuing life (Boot et al., 2010)). For details of secondary outcomes see our study 
protocol (Van den Berg et al., 2012) and Table 2.
Information about self-reported use of Internet and other resources (individual sup-
port, peer support, rehabilitation support groups) was collected at T1. General Internet 
use was assessed with the question ‘Have you consulted the Internet for information on 
(learning to live with) breast cancer in the past 4 months?’. Four-month usage data of 
CAU+BREATH participants were evaluated (Van den Berg, Peters, Kraaijeveld, Gielissen, 
& Prins, 2013). For the current report, correlations were calculated between the mean 
difference (T0-T1) in distress and the continuous usage variables of frequency of logins, 
total duration (in minutes) and activity (number of intervention components opened).
Randomization and masking
BCS were randomized (allocation ratio 1:1) to receive CAU+BREATH or CAU alone. Per 
center, a randomized block design with stratification by hormone therapy was gener-
ated. After baseline assessment, a random number generator with variable block sizes 
of 4, 6, and 8 automatically ensured blinded allocation until intervention assignment. 
One researcher (SvdB) informed participants about treatment assignment by email and 
was therefore not blinded. In one case, a participant was told an incorrect treatment 
assignment (CAU instead of CAU+BREATH); this participant received CAU alone and her 
data were analyzed accordingly.
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Statistical methods
All statistical analyses were performed with SPSS 20. The sample size calculation for the 
primary outcomes at T1 was 170: 128 BCS (64 in each group) based on 80% power for 
differences between CAU+BREATH and CAU alone with a medium effect size of 0.50, plus 
25% drop-out rate (Van den Berg et al., 2012). The level of significance in the sample 
size calculation was adjusted to P≤.025 to keep the overall chance of type I error at 5%. 
Inclusion was prematurely stopped at 151 participants with approval of the ethics com-
mittee, because only 5% (7/151) of the participants dropped out at T1.
Statistical effect
The primary hypothesis was that CAU+BREATH would be superior to CAU alone in de-
creasing distress and increasing empowerment, and was tested in an intention-to-treat 
(ITT) analysis of data for T0 and T1. Missing data at T1 were imputed using last obser-
vation carried forward (LOCF). The significance of intervention effects on primary and 
secondary outcomes was tested using one-way between-groups analyses of covariance 
(ANCOVA) with group (CAU+BREATH or CAU alone) as a fixed factor. Since participants 
were not preselected before inclusion, the ANCOVA model corrected for baseline dif-
ferences. For primary outcome analyses, baseline distress (SCL-90) and empowerment 
(CEQ) were used as covariates. For secondary outcome analyses, baseline scores of cor-
responding questionnaires were used as covariates. Interaction effects of mean adjusted 
differences between T0 and T1 by group are reported, with standard errors, significance 
level, and 95% confidence interval (CI). Effect size Cohen’s d for independent groups was 
calculated using the pooled standard deviations and unadjusted means on T1.
Clinically significant change
Clinically significant change, assessed with the reliable change index (RCI) of the GSI, was 
tested in ITT analysis (T0-T1). Following Jacobson and Truax (1991), Schauenburg and Strack 
(1999) calculated a GSI cutoff (C = 0.567) to discriminate between low and high distress 
based on normative and psychotherapy samples. The magnitude of improvement (defined 
as RCI ≤ -0.16 for low-distress participants and RCI ≤ -0.43 for high-distress participants) 
or deterioration (RCI ≥ 0.16 for low-distress participants and RCI ≥ 0.43 for high-distress 
participants) was assessed (Van den Berg et al., 2013) using one-sided Chi square tests.
Follow-up effect
Follow-up effects for primary and secondary outcomes were evaluated with mixed with-
in-between repeated-measures ANOVA including data for participants who completed 
all four assessments (T0-T3). As participants were randomized per center, center was not 
included as a random effect. Baseline variables were taken into account as within fac-
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tors in the model. Differences between CAU+BREATH and CAU alone were tested using 
independent samples t-tests.
ReSUlTS
Between August 2010 and March 2012, 170 women were referred and 151 (89%) were 
randomized (Figure 1). Data collection was finalized in February 2013. One woman was 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
124 assessment 
completers analysis 
80 randomly allocated to  
CAU 
150 intention-
to-treat analysis 
70 randomly allocated to 
BREATH  
62 completed second 
assessment at 4 months 
71 completed second
assessment at 4 months 
62 completed third assessment 
at 6 months 
73 completed third assessment 
at 6 months 
63 completed fourth assessment 
at 10 months 
72 completed fourth assessment 
at 10 months 
8 lost to four-months 9 lost to four-months 
19 declined to participate 
    - intervention did not meet participants’ needs (n=6) 
   - time investment (n=5) 
   - assessments too confronting (n=4)     
   - web-based nature of intervention (n=2),  
   - participation in other trials (n=1) 
   - unknown (n=1) 
170 women with primary breast cancer were 
referred from participating centers and met 
eligibility criteria 
 
(34 RUMC; 45 RS; 24 SL; 24 CWZ; 18 ZGV; 6 JBZ)* 
151 completed baseline assessment
and were randomized  
1 excluded (metastases)
figure 1: Trial profile.
*RUMC = Radboud university medical center, Nijmegen; RS = Rijnstate, Arnhem and Zevenaar; SL = Sling-
eland, Doetinchem; ZGV = Ziekenhuis Gelderse Vallei, Ede; CWZ = Canisius Wilhelmina Ziekenhuis, Nijme-
gen; JBZ = Jeroen Bosch, Den Bosch.
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erroneously enrolled (metastatic disease) and excluded after randomization (Fergusson, 
Aaron, Guyatt, & Hébert, 2002), leaving a final ITT sample of 150 BCS (70 CAU+BREATH, 
80 CAU alone). At baseline, the two groups did not differ on characteristics (Table 1) and 
study outcomes (Table 2). Participants with missing data at T1 (n=17) had higher levels of 
Table 1. Baseline characteristics of study participants (n = 150).
CaU+BReaTH (n=70) CaU alone (n=80)
Characteristic No. % No. %
Age, years
 Mean
 SD
51.44
8.30
50.18
9.15
Educational level*
 Low (ISCED 0-1-2)
 Medium (ISCED 3-4-5)
 High (ISCED 6-7-8)
14
32
24
20
46
34
13
48
19
16
60
24
Marital status
 Married/cohabiting
 Unmarried
 Divorced
 Widowed
58
5
5
2
83
7
7
3
61
5
10
4
76
6
13
5
Children (yes) 61 87 62 76
Employment**
 Paid work outside home
 Home management
 Unemployed
 Sick leave
 Disability insurance act
 Voluntary work
 Student
 Retired
30
21
3
30
3
7
0
3
43
30
4
43
4
10
0
4
32
18
8
42
5
4
1
3
40
23
10
53
6
5
1
4
Treatment type
 Surgery + chemotherapy + radiotherapy
 Surgery + chemotherapy
 Surgery + radiotherapy
48
19
3
69
27
4
56
22
2
70
28
2
Hormone therapy 46 66 53 66
Low distress (GSI ≤ 0.57) 51 73 55 69
Frequency of Internet use***
Daily
2-4 times a week
Weekly or less
24
12
5
59
29
12
38
9
5
73
17
10
Abbreviations: SD = standard deviation, ISCED = international standard classification of education.
No significant differences were found between the two conditions (P>.05). P values were calculated us-
ing Chi-square tests for categorical variables and a two-tailed Students’s t-test (independent samples) for 
continuous variables.
* International Standard Classification of Education (ISCED) 2011
**Percentages do not add up to 100% because more options are possible.
***CAU+BREATH (n=41), CAU alone (n=52)
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baseline distress than participants with complete data at T1 (mean difference 23.57, 95% 
CI 3.82 to 43.31, P=.02). Levels of baseline empowerment were similar (P=.79). Missing 
data at T1 were equally distributed between the two groups. Overall, 124 participants 
(58 CAU+BREATH; 66 CAU alone) completed all four assessments and their data were 
included in follow-up analyses. No metastases or severe illnesses were reported during 
the study. One woman was admitted to a psychiatric clinic; this was reported as a serious 
adverse event.
Statistical effect
The decrease in distress at T1 was significantly greater in CAU+BREATH participants than 
in CAU alone participants, with a small-to-medium effect size (d=0.33) (Table 2). Baseline 
distress explained 53.4% of the variance in distress at T1 (P<.005). No such difference in 
empowerment was found.
Secondary outcome analyses (Table 2) revealed that CAU+BREATH led to significant 
improvements in 5 of 7 negative adjustment variables (general and cancer-specific 
distress, fatigue, and 2 fear of cancer recurrence outcomes) with small-to-medium effect 
sizes (d=0.37-0.55), and in 3 of 10 positive adjustment variables (self-efficacy, remoral-
ization, new ways of living) with small-to-medium effect sizes (d=0.26-0.39).
Clinically significant change
More CAU+BREATH participants (39/70, 56%, 95%CI 44.1 to 66.8) than CAU alone 
participants (32/80, 40%, 95%CI 30.0 to 51.0) showed a clinically significant improve-
ment (P=.03). We had hypothesized that more high-distress BCS would show a clinically 
significant improvement after CAU+BREATH than after CAU alone, but this was not the 
case (10/21, 48%, 95%CI 28.3 to 67.6, versus 14/27, 52%, 95%CI 34.0 to 69.3 respectively; 
P=.39). Post hoc analysis revealed that there was no difference in the proportion of 
high-distress BCS showing clinical deterioration (5/21, 24% versus 2/27, 7%, respec-
tively; P=.06). Of the low-distress BCS, more CAU+BREATH participants than CAU alone 
participants showed clinical improvement or no change (41/49, 84%, 95%CI 71.0 to 91.5 
versus 35/53, 66%, 95%CI 52.6 to 77.3 respectively; P=.02). Moreover, explorative post-
hoc analyses of low-distress BCS revealed that CAU+BREATH participants showed more 
clinically significant improvement (29/49, 59% versus 18/53, 34%, respectively; P=.006) 
and less deterioration (8/49, 16% versus 18/53, 34%, respectively; P=.02) than CAU alone 
participants. The empowerment hypothesis was not tested because empowerment was 
not significantly different between CAU+BREATH and CAU alone.
follow-up effect
At T2 and T3, distress was significantly reduced regardless of group assignment 
(F(3,120)=5.88, P=.001, Figure 2). This was also true for the secondary negative adjust-
90 Chapter 5
Ta
bl
e 
2:
 E
ffe
ct
 o
f t
re
at
m
en
t (
in
te
nt
io
n-
to
-t
re
at
 a
na
ly
si
s)
 o
n 
pr
im
ar
y 
an
d 
se
co
nd
ar
y 
ou
tc
om
es
 a
ft
er
 4
 m
on
th
s 
(n
=1
50
).
Ca
U
+B
Re
aT
H
 (n
=7
0)
Ca
U
 a
lo
ne
 (n
=8
0)
eff
ec
t s
iz
e
M
ea
n 
(S
D
/S
e)
M
ea
n 
(S
D
/S
e)
M
ea
n 
di
ff
er
en
ce
 (9
5%
 C
I)
P 
va
lu
e
Co
he
n’
s 
d
PR
IM
a
RY
 o
U
TC
o
M
eS
D
is
tr
es
s
SC
L-
90
¹
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
13
5.
44
 (3
7.
53
2)
12
4.
90
 (2
6.
95
6)
12
6.
67
6 
(2
.4
12
)
14
0.
33
 (4
1.
04
5)
13
5.
84
 (3
7.
97
5)
13
4.
46
3 
(2
.2
50
)
-4
.8
82
 (-
17
.6
40
 to
 7
.8
75
)
-7
.7
88
 (-
14
.3
08
 to
 -1
.2
67
)
0.
45
1
0.
02
0
0.
33
Em
po
w
er
m
en
t
CE
Q
²
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
15
6.
90
 (1
3.
22
2)
15
9.
13
 (1
5.
11
6)
15
7.
94
6 
(1
.2
93
)
15
4.
06
 (1
5.
13
3)
15
5.
45
 (1
3.
63
9)
15
6.
24
0 
(1
.2
06
)
2.
83
8 
(-1
.7
79
 to
 7
.4
54
)
1.
70
6 
(-1
.7
87
 to
 5
.2
00
)
0.
22
6
0.
33
6
0.
16
Se
Co
N
D
a
RY
 o
U
TC
o
M
eS
N
eg
at
iv
e 
ad
ju
st
m
en
t v
ar
ia
bl
es
G
en
er
al
D
is
tr
es
s 
(H
A
D
S-
to
ta
l s
co
re
¹)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
9.
07
 (6
.7
10
)
7.
67
 (6
.0
33
)
8.
05
2 
(0
.4
61
)
10
.0
1 
(7
.2
59
)
9.
89
 (6
.1
29
)
9.
62
1 
(0
.4
31
)
-0
.9
41
 (-
3.
20
8 
to
 1
.3
26
)
-1
.5
69
 (-
2.
81
5 
to
 -0
.3
22
)
0.
41
3
0.
01
4
0.
37
D
is
tr
es
s T
he
rm
om
et
er
¹
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
3.
89
 (2
.5
05
)
3.
46
 (2
.5
06
)
3.
66
2 
(0
.2
49
)
4.
53
 (2
.5
16
)
4.
00
 (2
.4
08
)
3.
85
8 
(0
.2
32
)
-0
.6
39
 (-
1.
45
1 
to
 0
.1
73
)
-0
.1
96
 (-
0.
86
8 
to
 0
.4
77
)
0.
12
2
0.
56
6
0.
22
Fa
tig
ue
 (C
IS
¹)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
33
.2
9 
(1
2.
53
0)
28
.5
7 
(1
2.
91
3)
28
.6
02
 (1
.2
05
)
33
.3
8 
(1
2.
62
7)
32
.7
7 
(1
3.
30
9)
32
.7
46
 (1
.1
27
)
-0
.0
89
 (-
4.
15
9 
to
 3
.9
80
)
-4
.1
44
 (-
7.
40
4 
to
 -0
.8
84
)
0.
96
5
0.
01
3
0.
32
Web-based self-management for early breast cancer survivors: RCT results 91
5
Ta
bl
e 
2:
 E
ffe
ct
 o
f t
re
at
m
en
t (
in
te
nt
io
n-
to
-t
re
at
 a
na
ly
si
s)
 o
n 
pr
im
ar
y 
an
d 
se
co
nd
ar
y 
ou
tc
om
es
 a
ft
er
 4
 m
on
th
s 
(n
=1
50
). 
(c
on
tin
ue
d)
Ca
U
+B
Re
aT
H
 (n
=7
0)
Ca
U
 a
lo
ne
 (n
=8
0)
eff
ec
t s
iz
e
M
ea
n 
(S
D
/S
e)
M
ea
n 
(S
D
/S
e)
M
ea
n 
di
ff
er
en
ce
 (9
5%
 C
I)
P 
va
lu
e
Co
he
n’
s 
d
Ca
nc
er
 sp
ec
ifi
c
Fe
ar
 o
f r
ec
ur
re
nc
e 
(C
W
S¹
)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
14
.3
1 
(4
.4
54
)
13
.1
3 
(3
.3
10
)
13
.4
52
 (0
.2
96
)
15
.3
6 
(3
.8
92
)
15
.1
9 
(4
.1
19
)
14
.7
99
 (0
.2
77
)
-1
.0
48
 (-
2.
39
5 
to
 0
.2
98
)
-1
.3
47
 (-
2.
14
9 
to
 -0
.5
45
)
0.
12
6
0.
00
1
0.
55
Fe
ar
 o
f r
ec
ur
re
nc
e 
(C
A
S¹
)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
5.
11
 (1
.5
84
)
4.
90
 (1
.3
95
)
5.
01
5 
(0
.1
20
)
5.
45
 (1
.6
30
)
5.
51
 (1
.5
67
)
5.
39
8 
(0
.1
12
)
-0
.3
36
 (-
01
84
 to
 0
.8
56
)
-0
.3
83
 (-
0.
70
7 
to
 -0
.0
59
)
0.
20
4
0.
02
1
0.
41
H
el
pl
es
sn
es
s 
(IC
Q
¹)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
10
.3
6 
(3
.3
01
)
9.
39
 (2
.9
75
)
9.
33
5 
(0
.2
74
)
10
.2
1 
(3
.1
33
)
9.
45
 (3
.0
23
)
9.
48
8 
(0
.2
56
)
0.
14
5 
(-0
.8
94
 to
 1
.1
84
)
-0
.1
53
 (-
0.
89
4 
to
 0
.5
89
)
0.
78
4
0.
68
5
0.
02
D
is
tr
es
s 
(IE
S-
to
ta
l s
co
re
¹)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
18
.1
1 
(1
5.
09
8)
11
.8
1 
(1
2.
24
0)
12
.0
24
 (1
.2
44
)
18
.8
8 
(1
5.
73
0)
17
.3
5 
(1
4.
37
1)
17
.1
43
 (1
.1
64
)
-0
.7
61
 (-
5.
75
4 
to
 -4
.2
32
)
-5
.1
19
 (-
8.
48
6 
to
 -1
.7
52
)
0.
76
4
0.
00
3
0.
42
Po
si
tiv
e 
ad
ju
st
m
en
t v
ar
ia
bl
es
G
en
er
al
Se
lf-
effi
ca
cy
 (S
ES
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
19
.9
7 
(2
.7
56
)
21
.0
3 
(3
.2
17
)
21
.1
30
 (0
.2
90
)
20
.3
0 
(2
.6
55
)
20
.2
3 
(2
.5
56
)
20
.1
33
 (0
.2
71
)
-0
.3
29
 (-
1.
20
3 
to
 0
.5
45
)
0.
99
7 
(0
.2
13
 to
 1
.7
81
)
0.
45
9
0.
01
3
0.
28
Re
m
or
al
iz
at
io
n 
(R
S1
2²
)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
3.
09
 (0
.5
12
)
3.
28
 (0
.4
95
)
3.
27
5 
(0
.0
51
)
3.
06
 (0
.5
69
)
3.
08
 (0
.5
40
)
3.
08
1 
(0
.0
47
)
0.
02
2 
(-0
.1
53
 to
 0
.1
98
)
0.
19
5 
(0
.0
58
 to
 0
.3
32
)
0.
80
2
0.
00
6
0.
39
92 Chapter 5
Ta
bl
e 
2:
 E
ffe
ct
 o
f t
re
at
m
en
t (
in
te
nt
io
n-
to
-t
re
at
 a
na
ly
si
s)
 o
n 
pr
im
ar
y 
an
d 
se
co
nd
ar
y 
ou
tc
om
es
 a
ft
er
 4
 m
on
th
s 
(n
=1
50
). 
(c
on
tin
ue
d)
Ca
U
+B
Re
aT
H
 (n
=7
0)
Ca
U
 a
lo
ne
 (n
=8
0)
eff
ec
t s
iz
e
M
ea
n 
(S
D
/S
e)
M
ea
n 
(S
D
/S
e)
M
ea
n 
di
ff
er
en
ce
 (9
5%
 C
I)
P 
va
lu
e
Co
he
n’
s 
d
Pe
rs
on
al
 c
on
tr
ol
 (M
as
te
ry
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
23
.9
3 
(4
.6
04
)
24
.7
4 
(4
.5
48
)
24
.6
55
 (0
.4
35
)
23
.6
4 
(4
.6
53
)
23
.5
8 
(4
.9
57
)
23
.6
77
 (0
.4
07
)
0.
29
1 
(-1
.2
06
 to
 1
.7
89
)
0.
97
7 
(-0
.1
99
 to
 2
.1
54
)
0.
70
1
0.
10
3
0.
24
Ac
ce
pt
an
ce
 (I
CQ
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
16
.1
7 
(3
.9
96
)
17
.6
0 
(4
.1
09
)
17
.5
86
 (0
.3
13
)
16
.1
4 
(3
.5
25
)
16
.9
4 
(3
.5
09
)
16
.9
48
 (0
.2
93
)
0.
03
4 
(-1
.1
80
 to
 1
.2
47
)
0.
63
7 
(-0
.2
09
 to
 1
.1
48
4)
0.
95
6
0.
13
9
0.
17
Pe
rc
ei
ve
d 
Be
ne
fit
s 
(IC
Q
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
15
.0
9 
(4
.1
69
)
15
.6
6 
(4
.5
84
)
16
.0
42
 (0
.3
63
)
15
.8
6 
(3
.8
01
)
16
.2
1 
(4
.5
41
)
15
.9
26
 (0
.3
39
)
-0
.7
77
 (-
2.
06
3 
to
 0
.5
09
)
0.
11
6 
(-0
.8
66
 to
 1
.0
98
)
0.
23
5
0.
81
6
0.
12
Ca
nc
er
 s
pe
ci
fic
Q
ua
lit
y 
of
 li
fe
 (E
O
RT
C 
C3
0²
)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
66
.7
9 
(1
6.
57
5)
72
.5
0 
(1
8.
57
2)
73
.2
95
 (1
.7
84
)
69
.7
9 
(1
7.
90
6)
70
.5
2 
(1
5.
23
1)
69
.8
82
 (1
.6
66
)
-3
.0
06
 (-
8.
60
1 
to
 2
.5
89
)
3.
41
3 
(-1
.4
11
 to
 8
.2
36
)
0.
29
0
0.
16
4
0.
12
Fu
lfi
llm
en
t (
PA
Q
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
38
.3
0 
(6
.6
86
)
40
.8
9 
(6
.7
28
)
41
.2
84
 (0
.7
59
)
39
.8
0 
(6
.9
34
)
40
.1
0 
(7
.2
89
)
39
.7
88
 (0
.7
08
)
-1
.5
00
 (-
3.
70
6 
to
 0
.7
06
)
1.
49
6 
(-0
.5
5 
to
 3
.5
48
)
0.
18
1
0.
15
2
0.
11
Re
-e
va
lu
at
io
n 
(P
AQ
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
38
.3
9 
(6
.1
60
)
38
.8
1 
(6
.4
93
)
39
.3
80
 (0
.6
11
)
40
.0
1 
(6
.4
07
)
39
.4
4 
(7
.1
07
)
38
.8
35
 (0
.5
70
)
-1
.6
27
 (-
3.
66
2 
to
 0
.4
09
)
0.
54
5 
(-1
.1
07
 to
 2
.1
97
)
0.
11
6
0.
51
6
0.
09
N
ew
 w
ay
s 
of
 L
iv
in
g 
(P
AQ
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
41
.1
9 
(5
.2
79
)
42
.9
4 
(6
.2
30
)
43
.0
01
 (0
.7
09
)
41
.3
4 
(7
.4
88
)
41
.0
7 
(8
.0
12
)
41
.0
32
 (0
.6
63
)
-0
.1
52
 (-
2.
27
1 
to
 1
.9
67
)
1.
96
9 
(0
.0
51
 to
 3
.8
86
)
0.
88
8
0.
04
4
0.
26
Web-based self-management for early breast cancer survivors: RCT results 93
5
Ta
bl
e 
2:
 E
ffe
ct
 o
f t
re
at
m
en
t (
in
te
nt
io
n-
to
-t
re
at
 a
na
ly
si
s)
 o
n 
pr
im
ar
y 
an
d 
se
co
nd
ar
y 
ou
tc
om
es
 a
ft
er
 4
 m
on
th
s 
(n
=1
50
). 
(c
on
tin
ue
d)
Ca
U
+B
Re
aT
H
 (n
=7
0)
Ca
U
 a
lo
ne
 (n
=8
0)
eff
ec
t s
iz
e
M
ea
n 
(S
D
/S
e)
M
ea
n 
(S
D
/S
e)
M
ea
n 
di
ff
er
en
ce
 (9
5%
 C
I)
P 
va
lu
e
Co
he
n’
s 
d
Va
lu
in
g 
lif
e 
(P
AQ
²)
T0 T1
 - 
un
ad
ju
st
ed
T1
 - 
ad
ju
st
ed
34
.0
6 
(5
.7
78
)
34
.4
0 
(6
.0
87
)
34
.5
95
 (0
.5
45
)
34
.5
1 
(4
.9
63
)
34
.1
1 
(5
.9
72
)
33
.9
71
 (0
.5
10
)
-0
.4
55
 (-
2.
18
8 
to
 1
.2
78
)
0.
62
3 
(-0
.8
53
 to
 2
.1
00
)
0.
60
4
0.
40
5
0.
05
A
bb
re
vi
at
io
ns
: S
D
 =
 s
ta
nd
ar
d 
de
vi
at
io
n,
 S
E 
= 
st
an
da
rd
 e
rr
or
 (r
ep
or
te
d 
fo
r a
dj
us
te
d 
m
ea
ns
), 
SC
L-
90
 =
 S
ym
pt
om
 C
he
ck
lis
t-
90
 it
em
s, 
CE
Q
 =
 C
an
ce
r E
m
po
w
er
m
en
t Q
ue
s-
tio
nn
ai
re
, H
A
D
S 
= 
H
os
pi
ta
l A
nx
ie
ty
 a
nd
 D
ep
re
ss
io
n 
Sc
al
e,
 C
IS
 =
 C
he
ck
lis
t I
nd
iv
id
ua
l S
tr
en
gt
h,
 IC
Q
 =
 Il
ln
es
s 
Co
gn
iti
on
 Q
ue
st
io
nn
ai
re
, I
ES
 =
 Im
pa
ct
 o
f E
ve
nt
 S
ca
le
, C
W
S 
= 
Ca
nc
er
 W
or
ry
 S
ca
le
, C
A
S 
= 
Ca
nc
er
 A
cc
ep
ta
nc
e 
Sc
al
e,
 S
ES
 =
 S
el
f-E
ffi
ca
cy
 S
ca
le
, R
S1
2 
= 
Re
m
or
al
iz
at
io
n 
Sc
al
e-
12
 it
em
s, 
EO
RT
C 
Q
LQ
 C
30
 =
 E
ur
op
ea
n 
O
rg
an
iz
at
io
n 
fo
r 
Re
se
ar
ch
 a
nd
 T
re
at
m
en
t o
f C
an
ce
r Q
ua
lit
y 
of
 L
ife
 Q
ue
st
io
nn
ai
re
 C
or
e 
30
 it
em
s, 
PA
Q
 =
 P
os
iti
ve
 A
dj
us
tm
en
t Q
ue
st
io
nn
ai
re
.
A
ll 
P 
va
lu
es
 w
er
e 
ca
lc
ul
at
ed
 u
si
ng
 a
n 
an
al
ys
is
 o
f c
ov
ar
ia
nc
e 
w
ith
 a
dj
us
tm
en
t 
fo
r 
ba
se
lin
e 
va
lu
e.
 U
na
dj
us
te
d 
= 
m
ea
ns
 u
na
dj
us
te
d 
fo
r 
ba
se
lin
e 
co
va
ria
te
s. 
Ad
ju
st
ed
 =
 
m
ea
ns
 a
dj
us
te
d 
fo
r b
as
el
in
e 
va
lu
e 
of
 th
e 
co
rr
es
po
nd
in
g 
qu
es
tio
nn
ai
re
.
¹In
cr
ea
se
 re
pr
es
en
ts
 w
or
se
ni
ng
; d
ec
re
as
e 
re
pr
es
en
ts
 im
pr
ov
em
en
t.
²In
cr
ea
se
 re
pr
es
en
ts
 im
pr
ov
em
en
t; 
de
cr
ea
se
 re
pr
es
en
ts
 w
or
se
ni
ng
.
94 Chapter 5
ment outcomes of fear of cancer recurrence (CWS; F(3,120)=5.954, P=.001), fatigue 
(F(3,120)=4.40, P=.006), and helplessness (F(3,120)=11.964, P=.000). A signifi cant time 
x group interaction eff ect was found for fear of cancer recurrence (CWS; F(3,120)=4.563, 
P=.005), with CAU+BREATH participants reporting less fear than CAU alone participants 
at T2 (-1.459, 95% CI -2.743 to -0.175). Of the positive adjustment outcomes, acceptance 
signifi cantly improved in both groups (ICQ; F(3,120)=8.531, P=0.000). Time eff ects and 
time x group interactions were not signifi cant for all remaining outcomes, including 
empowerment (see Figure 3).
Use of BReaTH and other resources
Use of the BREATH intervention varied considerably: frequency of logins ranged from 
0-45, total duration ranged from 0-2324 minutes, and activity ranged from 0-104 in-
tervention components opened. The mean diff erence in distress (SCL90 T0-T1) was not 
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figure 2. Psychological distress (SCL-90) at baseline and 4, 6 and 10 months after baseline (n=124 assess-
ment completers). Vertical bars represent the 95% confi dence intervals (CI) of the mean SCL-90 at each 
time point.
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correlated with frequency (r=-0.007; P=.96), total duration (r=0.000; P=1.00), or activity 
(r=-1.072; P=.55).
At T1, similar proportions of women in CAU+BREATH and CAU alone had consulted 
the Internet in the past 4 months on a monthly (24% vs. 34%), weekly (13% vs. 8%) 
or daily (0% vs. 2%) basis, or not at all (61% vs. 58%). There were also no signifi cant 
diff erences (n= 126, P=.27) between CAU+BREATH and CAU alone participants in the 
use of individual support (e.g., psychologist; 12% versus 25%, respectively), peer and re-
habilitation support groups (14% versus 12%, respectively), or combined individual and 
group support (21% versus 13%, respectively). Half of the participants in both groups 
did not make use of other support (53% versus 50%, respectively).
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figure 3. Psychological empowerment (CEQ) at baseline and 4, 6 and 10 months after baseline (n=124 
assessment completers). Vertical bars represent the 95% confi dence intervals (CI) of the mean CEQ at each 
time point.
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DISCUSSIoN
At the start of the re-entry phase, 4-month access to BREATH in addition to CAU resulted 
in a statistically and clinically significant distress reduction compared with CAU alone. 
However, this small-to-medium effect was not sustained and levels of distress were 
similar at 6 and 10 months. CAU+BREATH participants also showed a greater decrease 
in fear of cancer recurrence, fatigue, and general and cancer-related distress than did 
CAU alone participants. The effect of BREATH on fear of cancer recurrence was sustained 
during follow-up. Access to BREATH did not influence empowerment, or the clinical 
distress improvement in high-distress BCS. Low-distress BCS showed a greater clinical 
improvement with CAU+BREATH than with CAU alone.
The RCT was designed according to quality standards (Consolidated Standards of 
Reporting Trials (CONSORT) for parallel group (Moher et al., 2010), non-pharmacologic 
treatment (Boutron et al., 2008), and eHealth trials (Eysenbach et al., 2011; Baker et al., 
2010). Statistically and clinically significant changes were evaluated in ITT analyses, with 
missing data being imputed using a conservative method (LOCF) because the patients 
in our sample were expected to improve on distress over the study period (Helgeson et 
al., 2004; Henselmans et al., 2010b). The multicenter recruitment strategy guaranteed 
referrals from both secondary, and tertiary care centers. The recruitment procedure, 
which ensured minimal involvement of the research team, and the lack of assistance 
regarding intervention use and adherence support the ecological validity of BREATH.
In the absence of RCTs evaluating similar unguided web-based interventions for BCS, 
the effect size of BREATH is consistent with that of two recent meta-analyses of guided 
face-to-face (effect size range 0.26-0.38) (Faller et al., 2013) and web-based (effect size 
range 0.17-0.21) (Van Beugen et al., 2014) interventions for people with cancer (Faller et 
al., 2013) and chronic somatic conditions (Van Beugen et al., 2014).
The secondary outcomes revealed that CAU+BREATH decreased general and cancer-
specific distress, fatigue, and fear of cancer recurrence, which might reflect the multi-
component nature of distress in cancer patients (NCCN, 2011). The clinical relevance of 
these outcomes needs to be addressed in future research.
CAU+BREATH did not significantly change empowerment relative to the effect of 
CAU alone and had inconsistent effects on the secondary positive adjustment variables. 
The study of positive adjustment is a new research area and poses multiple challenges. 
Although new models of survivorship care stress patient empowerment (Hood & Friend, 
2011; Pravettoni & Gorini, 2011), there is no consensus about the empowerment con-
struct. Consequently, positive adjustment questionnaires, such as the CEQ, are new, 
but not extensively validated in BCS and lack information on sensitivity to change. 
Furthermore, in psycho-oncology, resource-oriented therapeutic models (Priebe, Omer, 
Giacco, & Slade, 2014) are lacking and interventions are traditionally aimed at diminish-
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ing deficits instead of enhancing strengths. It is possible that BREATH does not include a 
sufficient number of empowerment modules (only 4 of the 16 weekly modules targeted 
empowerment).
Results should be considered with caution for several reasons. Consistent with the 
scarce literature on web-based interventions for cancer patients (McAlpine, Joubert, 
Martin-Sanchez, Merolli, & Drummond, 2015), BREATH did not have a sustained effect on 
distress. This might be because access to the website was for 4 months only. While the 
limited access enabled accurate post-intervention assessments, in retrospect it might 
have been better to allow participants to retain access, especially because information 
often remains available with other psychoeducational interventions or self-help books. 
Another explanation for the lack of a sustained effect might be the small-to-medium 
effect size, which might not have been enough to compensate for the natural course 
of emotional recovery. The missing-at-random assumption for imputation was violated. 
BCS with missing data for the 4-month assessment had significantly higher levels of dis-
tress at baseline. Although not significant, more high-distress BCS in the CAU+BREATH 
group showed a clinical deterioration. This leads to a cautious interpretation of the 
results regarding high-distress BCS, and suggests that these women might need a more 
intensive intervention than BREATH.
The limited data on BREATH use means it is not possible to draw firm conclusions 
about how often the intervention should be used to have an effect. Further investiga-
tions with larger samples, mediation analyses or usage pattern, are needed to gain 
insight into determinants of intervention use and to study a possible dose-response 
relationship (Donkin et al., 2013). Data for BCS who declined to participate were not 
recorded. Although it was not feasible to recruit patients consecutively, our sample 
seemed homogeneous and representative, since the mean age, treatment type, edu-
cation, and work situation of participants were comparable to those of other studies 
evaluating the Dutch breast cancer population (Henselmans et al., 2010b; Hinnen et al., 
2008; Pauwels et al., 2013; Vos, Visser, Garssen, Duivenvoorden, & de Haes, 2006). The 
study sample also proved representative with regard to psychological functioning dur-
ing the first year after treatment. As in other studies of patients with breast (Helgeson 
et al., 2004; Henselmans et al.,2010b) or other (Dunn et al., 2013) cancer, most patients 
experienced low levels of distress (n=102; 68%).
This is the first RCT to demonstrate an additional effect of a self-management inter-
vention specifically designed to support BCS in the year after treatment completion. 
Though small, the primary effect on distress was statistically robust and clinically 
relevant. Moreover, the intervention does not necessarily require a lot of user commit-
ment. Future research should focus on replicating the current findings, using more valid 
questionnaires for the positive adjustment variables, and evaluating the follow-up ef-
fect beyond 4 months of access. The magnitude of the effect in BCS with low and high 
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distress should be investigated further. BREATH demonstrated its potential as a feasible 
first step in a matched supportive care model providing evidence-based and easily ac-
cessible re-entry care.
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aBSTRaCT
Background Generic fully automated Web-based self-management interventions are 
upcoming, for example, for the growing number of breast cancer survivors. It is hypoth-
esized that the use of these interventions is more individualized and that users apply a 
large amount of self-tailoring. However, technical usage evaluations of these types of 
interventions are scarce and practical guidelines are lacking.
objective To gain insight into meaningful usage parameters to evaluate the use of 
generic fully automated Web-based interventions, by assessing how breast cancer 
survivors use a generic self-management website. Final aim is to propose practical 
recommendations for researchers and ICT professionals who aim to design and evaluate 
the use of similar Web-based interventions.
Methods The BREAst cancer eHealth (BREATH) intervention is a generic unguided fully 
automated website with stepwise weekly access and a fixed 4-month structure contain-
ing 104 intervention ingredients (ie, texts, tasks, tests, videos). By monitoring https-serv-
er requests, technical usage statistics were recorded for the intervention group of the 
randomized controlled trial. Observed usage was analyzed by measures of frequency, 
duration, and activity. Intervention adherence was defined as continuous usage, or the 
proportion of participants who started using the intervention and continued to log in 
during all four phases. By comparing observed to minimal intended usage (frequency 
and activity), different user groups were defined.
Results Usage statistics were collected from 70 breast cancer survivors (mean age 50.9 
years). Frequency of logins/person ranged from 0 to 45, total duration/person from 0 to 
2324 minutes (38.7 hours), and activity from opening none to all intervention ingredi-
ents. 31 participants continued logging in to all four phases resulting in an intervention 
adherence rate of 44.3% (95% CI 33.2-55.9). Nine nonusers (13%), 30 low users (43%). 
and 31 high users (44%) were defined. Low and high users differed significantly on fre-
quency (P<.001), total duration (P<.001), session duration (P=.009), and activity (P<.001). 
High users logged in an average of 21 times, had a mean session duration of 33 minutes, 
and opened on average 91% of all ingredients. Signing the self-help contract (P<.001), 
reporting usefulness of ingredients (P=.003), overall satisfaction (P=.028), and user 
friendliness evaluation (P=.003) were higher in high users. User groups did not differ on 
age, education, and baseline distress.
Conclusions By reporting the usage of a self-management website for breast cancer 
survivors, the present study gained first insight into the design of usage evaluations of 
generic fully-automated Web-based interventions. It is recommended to (1) incorporate 
usage statistics that reflect the amount of self-tailoring applied by users, (2) combine 
technical usage statistics with self-reported usefulness, and (3) use qualitative measures. 
Also, (4) a pilot usage evaluation should be a fixed step in the development process of 
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novel Web-based interventions, and (5) for researchers it is essential to gain insight into 
the rationale of recorded and nonrecorded usage statistics.
INTRoDUCTIoN
A growing number of women survive breast cancer treatment (Jemal, 2011). The infor-
mation need is high in these breast cancer survivors (Cappiello et al., 2007), and 40-49% 
of women turn to the Internet for information or support (Afshari et al., 2011; Eysenbach, 
2003; Fogel et al., 2002; Pereira, Koski, Hanson, Bruera, & Mackey, 2000). Most breast can-
cer survivors (70-80%) do not experience severely elevated levels of distress and are not 
in need of intensive therapist-led psychological treatment (Helgeson et al., 2004; Hensel-
mans et al., 2010b). Therefore, self-guided Web-based therapeutic interventions (Barak, 
Klein, & Proudfoot, 2009) seem appropriate to provide easily accessible support to this 
large number of women at low health care costs. These unguided generic Web-based 
self-management interventions for breast cancer survivors are emerging and promising 
(Beatty et al., 2011; Carpenter et al., 2012; Duffecy et al., 2012). However, research data 
on the use of these type of Web-based interventions are scarce and inconclusive.
Better understanding of website use is an essential step in explaining how Web-based 
interventions produce behavior change and symptom improvement (Ritterband et 
al., 2009). The technical usage statistics derived from a website are a representation of 
the individual processes by which participants use the intervention (Han, 2011). These 
statistics enable us to determine the real-life or observed usage and can be used to cal-
culate adherence rates of Web-based interventions (Donkin et al., 2011). In addition, the 
evaluation of usage statistics (usage evaluations or logfile analysis) can reveal important 
design implications for more effective Web-based interventions (Han, 2011).
Usage evaluations have been a relatively new area of interest in Internet intervention 
research. The newly proposed Consolidated Standards of Reporting Trials on eHealth 
applications (CONSORT- EHEALTH (Eysenbach et al., 2011)) include the recommenda-
tion to report usage parameters. However, practical guidelines are scarce with regard 
to which usage parameters are preferred to measure observed usage (Danaher, Boles, 
Akers, Gordon, & Seversson, 2006; Han, 2011). Systematic reviews on the use of Web-
based interventions reported a variety of usage statistics, which could be classified into 
(1) frequency of use (ie, frequency of logins or visits, mean logins during intervention, 
days on which intervention was visited), (2) duration (ie, length of time logged in), and 
(3) activity (ie, page views or number of unique pages visited, chapters, or modules com-
pleted) (Brouwer et al., 2011; Crutzen et al., 2011; Donkin et al., 2011). This multiplicity of 
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usage statistics was also found in usage evaluations of Web-based interventions specifi-
cally designed for cancer survivors (Beatty et al., 2011; Carpenter et al., 2012; Duffecy et 
al., 2012). Deduced from these research findings, at least frequency, duration, and activity 
should be measured as usage statistics for evaluating the observed usage in Web-based 
interventions (Crutzen et al., 2011).
Evaluating the observed usage is especially important in generic fully automated Web-
based interventions. The generic content of these interventions is offered to a hetero-
geneous group of users, and no professionals are available to tailor the intervention to 
meet the needs of each individual user. Therefore, we propose the term “self-tailoring” 
to refer to the degree the user tailors the intervention and selects the content that suits 
his/her personal situation or needs.
In addition to reporting the observed usage, it is of equal importance to report the 
intended usage (Eysenbach et al., 2011; Kelders, Kok, Ossebaard, & van Gemert-Pijnen, 
2012). The intended usage is defined prior to evaluation of the observed usage and 
refers to the extent to which the developers of the intervention felt that the intervention 
should be used to achieve the desired effect (Kelders et al., 2012). Evaluation of both 
observed and intended usage can provide insight into whether the intervention was 
used as envisioned. By comparing the intended usage to the observed usage, a priori 
defined types of users or user groups can be examined.
Summarizing, the use of novel generic Web-based interventions is largely unknown and 
practical guidelines for technical usage evaluations are lacking. Usage evaluations are 
especially of added value with regard to unguided generic fully automated interven-
tions since it is hypothesized that the use of these generic interventions is more indi-
vidualized and users apply a large amount of self-tailoring to the intervention content. 
Therefore, the present study aims to (1) gain insight into which usage parameters are 
needed to meaningfully evaluate the usage of generic fully-automated Web-based 
interventions, by (2) investigating in what amount and how breast cancer survivors 
use a generic Web-based self-management intervention. Our final aim is to (3) propose 
practical recommendations for researchers and ICT professionals who aim to design and 
evaluate the use of similar Web-based interventions.
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MeTHoDS
Participants
This study focused on the analyses of all participants randomly allocated to the inter-
vention group of the BREAst cancer eHealth (BREATH) randomized controlled trial (RCT). 
This two-arm RCT evaluated the efficacy of a Web-based self-management intervention 
for breast cancer survivors compared to care as usual. Full details of the trial design, 
eligibility criteria, and patient recruitment have been described in the study protocol 
(Van den Berg et al., 2012). All participants were (1) women, (2) survivors of primary 
non-metastatic breast cancer, (3) between 2 and 4 months post treatment, (4) Dutch-
speaking, with (5) direct access to a computer with Internet connection, and (6) in pos-
session of an email address.
Intervention
The unguided fully automated Web-based self-management intervention BREATH is 
based on cognitive behavior therapy (CBT) and aims to foster emotional adjustment 
after completion of primary curative breast cancer treatment. For a detailed description 
of the intervention and development process, we refer to the study protocol (Van den 
Berg et al., 2012). In this study, only the details necessary to comprehend the technical 
usage evaluation are reported. The BREATH intervention covers four phases of recovery 
after breast cancer, namely Looking Back, Emotional Processing, Strengthening, and 
Looking Ahead (for a screenshot see Multimedia Appendix 1). The intervention has a 
fixed structure with each phase covering 4 weeks. Intervention ingredients (104 in total) 
include Information (26 scripts), Assignment (48 tasks), Assessment (10 tests), and Video 
(20 ingredients with thematically clustered video clips extracted from recorded inter-
views). As a result of the generic character of the intervention, the usage is ad libitum: 
participants are free to select the intervention ingredients that they find useful or that 
apply to their personal situation. The first intervention ingredient of the intervention is 
a self-help contract to stimulate adherence.
The intervention is fully automated following a stepwise weekly access. Each week, on 
Monday, a reminder email is sent that new information is available. Participants can ret-
rospectively access intervention ingredients of previous weeks but do not have access to 
forthcoming weeks. In addition to the intervention ingredients, Distress thermometers 
(Tuinman et al., 2008) are available to track the course of experienced distress over the 
4-month intervention. Distress thermometers are optional and can be completed with 
a maximum of 1 per day. Email was only used for reporting technical problems with the 
website. Based on the session duration of face-to-face CBT, the intended session dura-
tion was a maximum of 1 hour per week. The BREATH intervention was developed by a 
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clinical psychologist (JBP) and an eHealth researcher (SWvdB) in close cooperation with 
ICT professionals (JFK). A multidisciplinary reading committee (including patients, on-
cology professionals and cancer patient organizations, and patient advocates) reviewed 
and provided feedback on the thematic content of the intervention (Van den Berg et al., 
2012).
Usage Data Retrieval
The BREATH intervention was developed within the eHealth application myTherapy 
(IPPZ), designed for online information, communication, and treatment in health care. 
User-initiated activity in the intervention was determined by monitoring https-server 
requests. Such requests could be database reads or writes and were logged for various 
purposes. Database reads could be logged for, for example,logins or opening an inter-
vention ingredient, and database writes for, for example, adding text to an assignment. 
In most cases, database reads and writes included a timestamp derived from time of the 
server request. In some cases, timestamps could be combined to calculate duration. Data 
were retrieved using logs and database tables used by the web application myTherapy. 
Information regarding specific activity (eg, intervention ingredients and internal mail) 
and regarding user profiles (eg, avatar) was saved or logged to display information to 
users of myTherapy. For each individual user, user-initiated activity was monitored for a 
period of 16 weeks.
The occasional absence of data (ie, seconds in log out, precise click path) was in most 
cases due to design decisions focused on an operational web application rather than on 
research purposes. In only a few cases, logging of usage data (eg, logins, login duration) 
was inaccurate due to rare combinations of, for example, archaic browser type, browser 
privacy settings, and company network settings. To overcome the problem of patients 
who forgot to log out, patients were automatically logged out after 30 minutes of inac-
tivity on the website (measured as a 30 minutes absence of server requests). During the 
study period, myTherapy was updated, varying from minor updates (bug fixes) to major 
updates (minor template changes, improving planning and user interface). In particular, 
between September 2011 to March 2012, myTherapy suffered irregular short periods of 
downtime. The total downtime added to less than 1% of the total time.
outcome Measures: Usage
Frequency, Duration, and Activity
The amount of use of the BREATH intervention was measured with the usage statistics of 
frequency, duration, and activity. Frequency was operationalized as the number of logins 
per patient during the 4-month period of the intervention. A login was defined as every 
Web-based self-management for early breast cancer survivors: usage evaluation 107
6
time a patient signed in to the website for a minimum of 1 minute, because no seconds 
were recorded concerning the logout time. Two types of duration were analyzed: session 
duration and total duration. Session duration was defined as the time (start-stop) of one 
login in minutes: the time between logging in and logging out. Total duration was the 
sum of all sessions per patient in minutes. Activity was defined as the number of opened 
intervention ingredients (scripts, tasks, tests, videos) per patient, with a maximum of 
104.
To gain insight into how patients used the intervention, we also calculated the distribu-
tion (videos, assignments, information, assessments) of the total opened intervention 
ingredients per patient, using an avatar (yes/no), the number of Distress Thermom-
eters completed, and the number of emails sent to report technical problems with 
the website, and whether they opened the self-help contract at the beginning of the 
intervention (yes/no) and signed the contract by filling in their name and the date (con-
sidered as actively using the self-help contract). Following the use of 45 assignments 
and assessments, users were asked whether they perceived these ingredients as useful. 
This self-reported usefulness was optional to fill in at the end of the assignment or as-
sessment and scored as useful (1), not useful (2), or not filled in (0). For each participant, 
the proportion of opened ingredients perceived as useful, not useful, or not filled in was 
calculated.
Last, to evaluate whether the fixed structure was used as such, we calculated how many 
intervention ingredients were opened in the phase they were originally planned. To 
analyze on which days participants log in to the intervention during the week, each 
login was coded into a nominal variable representing Sunday-Saturday (1-7). Results on 
how the intervention was used were reported for low and high users.
Intervention Adherence and NonUsage Attrition
In this study, intervention adherence solely referred to the extent to which participants 
were exposed to the content of the intervention, not adherence to research protocol 
assessments (eg, filling out questionnaires) (Christensen et al., 2009; Eysenbach, 2005; 
Kelders et al., 2012). In addition, nonusage attrition (Eysenbach, 2005) (or nonadher-
ence) referred to the proportion of participants who stopped using the intervention 
over time. In Internet intervention research, there is a lack of agreement about which 
definitions and usage statistics should best be used to measure adherence or nonusage 
attrition (Donkin et al., 2011). In the current study, intervention adherence was defined 
as user persistence or continuous usage: the proportion of patients who started using 
the intervention and continued to log in (at least once) during all four phases. Nonusage 
attrition was defined as intermittent usage: the proportion of patients who did not log 
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in during all four phases of the intervention. Continuous and intermittent usage were 
measured based on frequency of logins. For each participant, it was calculated in which 
phases (1-4) and weeks (1-16) logins took place.
User Groups
To evaluate how participants used the intervention differently, user groups were 
calculated by comparing the intended usage to the observed usage. The minimal 
intended frequency of logins as formulated by the developers of the BREATH interven-
tion was a minimum of 10 times over the course of the intervention and was based on 
the frequency of face-to-face CBT. Also, the intervention ingredients of 1 week should 
take a maximum of 1 hour to complete. The minimal intended activity was opening a 
minimum of 50% of the total 104 intervention ingredients, because not all ingredients 
of the generic intervention will apply to the personal situation of every user. Table 1 
gives an overview of the classification of four user groups based on minimal intended 
frequency and activity. To calculate user groups, the observed frequency and activity 
was cross-tabulated within a 4x4 matrix of intended frequency and activity.
outcome Measures: other
Baseline Survey
At baseline, before randomization, participants of the BREATH RCT filled in an online 
survey with questions concerning sociodemographic characteristics (age, marital sta-
tus, children, education, employment status), medical characteristics (type of adjuvant 
therapy, use of hormonal therapy), and psychological questionnaires (for a full overview 
see (Van den Berg et al., 2012)). Education was measured using a 7-point scale (Verhage, 
1964) ranging from primary education not finished (1) to master’s degree (7). For this 
study, with regard to psychological questionnaires, only the Hospital Anxiety and De-
pression Scales (HADS) (Zigmond & Snaith, 1983) was reported to assess baseline general 
distress (Norton et al., 2013). The total score of the HADS (HADS-T) has demonstrated 
good reliability and validity in oncology patients (Alexander et al., 2010; Annunziata et 
Table 1. Classification of user groups based on minimal intended frequency and activity.
Minimal intended frequency
(minimum number of logins over 
16-week intervention course)
Minimal intended activity
(minimum proportion of opened intervention 
ingredients)
Nonusers 0 0
low users 1 1%
Intended users 10 50%
High users 17 75%
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al., 2011). A HADS-T of ≥11 represented elevated levels of distress indicative for mental 
disorders (Vodermaier & Millman, 2011).
Evaluation Survey
After the intervention (4 months after baseline), participants completed an online 
survey including an evaluation of the intervention. For the intervention evaluation, two 
single-item measures were examined: overall satisfaction (“Which grade would you give 
to the overall intervention?”) and user friendliness (“Which grade would you give to the 
user friendliness of the intervention?”). These measures were scored on a 10-point scale 
ranging from 1 (very bad) to 10 (very good). For qualitative results, participants were 
asked to report points for improvements of the intervention.
Statistical analyses
All analyses were performed using SPSS 20. For all nondescriptive outcome measures, 
the amount, the percentage, and the Wilson confidence interval (CI) were reported. 
Usage statistics, sociodemographic, and medical characteristics were not normally dis-
tributed as indicated with the Kolmogorov-Smirnov test (<0.05) and therefore were first 
analyzed using nonparametric tests. To facilitate interpretation, parametric tests were 
reported, since results did not differ from nonparametric tests. Pearson’s correlation co-
efficients were reported between technical usage statistics (frequency, session duration, 
total duration, and activity) and between usage statistics and the patient characteristics. 
To assess differences between user groups, t tests, Pearson’s Chi-square tests, and Fisher 
exact tests were conducted. A two-sided alpha=.05 level of significance was used for all 
analyses.
ReSUlTS
Sociodemographic and Medical Characteristics
Seventy participants were included in the study sample and had been in the position 
to log in to the BREATH intervention for a period of 4 months. Usage statistics were 
recorded from November 2010 until August 2012. Of all participants, mean age was 50.9 
(SD 8.31), the mean education level on a 7-point scale was 5 (SD 1.63), and 1 participant 
did not have Dutch nationality. Forty percent of the patients were employed (28/70), 
37% (33/70) received full or partial disablement insurance or were on sick leave, 83% 
of the participants (58/70) were married or living together with a partner, and 87% 
of the participants (61/70) had children. All participants were treated with surgery 
and adjuvant therapy for breast cancer: 27% (19/70) received only chemotherapy, 4% 
(3/70) received only radiotherapy, and 69% (48/70) received both chemotherapy and 
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radiotherapy. In addition, 66% of the participants (46/70) received hormonal therapy 
during the intervention period. At baseline, 27% of the participants (19/70) experienced 
elevated levels of distress based on HADS-T ≥11.
frequency, Duration, and activity
Participants demonstrated a large variability in intervention usage over the 4 months 
in which the intervention was available. Frequency ranged from 0 to 45 logins (mean 
11, SD 7), and 10% (7/70) of the participants never logged in to the intervention. Total 
duration per participant ranged from 0 to 2324 minutes (38.7 hours), with a mean total 
duration per participant of 337.2 minutes (SD 163.7), which equals 5.6 hours. The mean 
of the average session duration per patient was 24.7 minutes (SD 16.1). Activity ranged 
from opening none to all intervention ingredients, with a mean of opened intervention 
ingredients per participant of 49.9 (SD 42.8), and 13% (9/70) of the participants never 
opened an intervention ingredient. Frequency was positively correlated with total dura-
tion (r=.83), session duration (r=.40) and activity (r=.84), and high activity was associated 
with a longer total (r=.75) and session duration (r=.55). All correlations were significant 
on the P<.001 level. Correlations between total and session duration were not calculated 
because total duration was calculated with session duration.
With regard to how patients used the intervention, 69% of the participants (48/70; 95% 
CI 56.97-78.24) opened the self-help contract and 17% (12/70; 95% CI 10.09-27.62) made 
use of an avatar. Of all participants, 63% (44/70) filled in at least one Distress Thermom-
eters: median 2 and a maximum of 13. Seven participants sent emails to the researcher 
concerning technical problems with the intervention. There were significant differences 
between the login days (P<.001), with 28% (CI 24.80-31.17) of all logins (n=757) being on 
the day the weekly reminder was sent (Monday).
Intervention adherence and Nonusage attrition
Figure 1 shows the intervention adherence (defined as continuous usage) and nonusage 
attrition (defined as intermittent usage) based on logins during the four intervention 
phases. Of the total sample, 31 participants logged in to the intervention website during 
all four phases, resulting in a continuous usage of 44.3% (95% CI 33.2-55.9). Of these 
participants, only 6 logged in during all 16 weeks of the intervention.
Seven participants (10%) never logged in to the website and were thus never exposed to 
the intervention content. Intermittent usage was 45.7% (32/70): 13 participants (18.6%) 
only logged in during the first phase and 2 participants (2.9%) only logged in during the 
second phase. Nine users (12.6%) logged in during two of the four phases, and 8 users 
(11.4%) logged in only during three phases.
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User Groups
This study showed three user groups based on the comparison of intended versus 
observed frequency and activity: 9 nonusers, 30 low users and 31 high users. Seven 
nonusers never logged in and 2 nonusers logged in once but did not open any interven-
tion ingredients. Only 2 participants met the classification of intended user as specified 
beforehand. Not being considered a substantial group, these 2 intended users were 
listed as high users. Low and high users differed significantly on frequency (P<.001), to-
tal duration (P<.001), session duration (P=.009), and activity (P<.001). Low users logged 
in with an average of 3.6 times (SD 2.6) over the course of the 4-month intervention and 
had a mean session duration of 23.5 minutes (SD 12.3). The mean total duration that low 
users spent on the website was 81.1 minutes (SD 75.5) in which they opened a mean of 
18.8/104 ingredients (SD 17.2). High users logged in with an average of 21 times (SD 9), 
which is more than once a week, and had a mean session duration of 32.8 minutes (SD 
14.4). The mean total duration that high users spent on the website was 682.7 minutes 
(SD 443 minutes), which equals 11 hours and 22 minutes. During this time, high users 
opened on average 91% of all intervention ingredients (mean 94.5/104 ingredients, SD 
12.8).
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figure 1. Continuous usage and intermittent usage based on logins during 4 intervention phases (n=70).
112 Chapter 6
Group characteristics of the three user groups are reported in Table 2. On baseline 
distress, sociodemographic, and medical characteristics, no significant differences were 
found between nonusers versus users (low and high users), and low users versus high 
users.
With regard to how the intervention was used, high users completed significantly 
more Distress Thermometers (mean 5, SD 2.5) compared to low users (mean 1, SD 1.5; 
P<.001). In addition, all high users (100%; 31/31) opened the self-help contract at the 
beginning of the intervention, versus 57% (17/30) of the low users (P<.001). Following 
the opening of the self-help contract, 84% (26/31) of the high users also signed the con-
tract versus 53% (9/17) of the low users (P<.001). Self-reported usefulness was gathered 
for the majority of the intervention ingredients that required active input from users 
(assignments and assessments).
Table 2. Group characteristics (sociodemographic, social, medical) and baseline distress of the three user 
groups (n=70).
Nonusers 
(n=9) Users (n=61)
low users 
(n=30)
High users 
(n=31)
P value
low vs high users
age, mean (SD) 51.9 (7) 51.83 (8.73) 49.7 (8.3) .33b
education (1-7), mean (SD) 5 (1.3) 4.9 (1.5) 5.2 (1.3) .36b
Marital status
Married/cohabiting, n (%) 6 (66.7) 27 (90) 25 (80.6) .47c
Children, n (%) 8 (88.9) 28 (93.3) 25 (80.6) .26c
employment
Paid job, n (%) 2 (22.2) 14 (46.7) 12 (38.7) .53d
Disablement insurance 
act or sick leave, n (%)
5 (55.6) 10 (33.3) 18 (58.1) .053d
adjuvant treatment
Both chemotherapy and 
radiotherapy, n (%)
6 (66.7) 22 (73.3) 20 (64.5) .46d
Hormonal therapy, n (%) 8 (88.9) 16 (53.3) 22 (71) .16d
Baseline distress
HADS-Ta baseline, mean 
(SD)
10.6 (11.1) 8.6 (5.8) 9.1 (6.1) .75 b
HADS-T ≥ 11, n (%) 4 (44.4) 9 (30) 10 (32.3) .85d
aHADS-T=Hospital Anxiety and Depression Scale-total score.
bindependent samples t test.
cFisher’s exact test.
dPearson Chi-Square.
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The proportion of opened ingredients perceived as useful was higher in high users (mean 
67%, SD 21%) compared to low users (mean 44%, SD 25%; P<.001). High users filled in 
the self-reported usefulness significantly more often than low users (mean proportion 
not filled 16% (SD 17%) versus mean 36% (SD 29%), P=.003). The proportion of opened 
ingredients reported as not useful was low and did not differ between high users (mean 
18%, SD 18%) and low users (mean 21%, SD 20%; P=.557).
With regard to following the fixed structure, low users opened 19.7% of the intervention 
ingredients in a later phase than the ingredients were planned. High users followed the 
structure more and opened only 5.7% of the intervention ingredients in a later phase. 
The standard intervention distribution of the 104 ingredients was 46% assignments, 
25% information, 19% videos, and 10% assignments. Figure 2 displays the distribution 
of intervention ingredients for each participant. Both low and high users did not show a 
strong preference in the type of opened intervention ingredients, for example, opening 
only videos. The proportion of opened assignments (40% vs 45%; P=.178), information 
(26% vs 25%; P=.850), and videos (21% vs 20%; P=.653) did not differ between low and 
high users. Low users opened proportionally more assessments compared to the high 
users (15% vs 10%; P=.036). However, this was related to the fact that all assessments 
were in the first two phases and low users opened predominantly ingredients in these 
first phases of the intervention. Last, high and low users did not differ on using an avatar 
or sending emails to the researcher about technical problems.
Evaluation Survey
Post-intervention evaluation surveys were filled in by 20 low users and 30 high users. 
Two nonusers erroneously filled in evaluation surveys, since they were never exposed to 
the intervention. These were left out of the analyses. High users evaluated both overall 
satisfaction (mean 7, SD 1.20 vs mean 5.75, SD 2.20; P=.028) and user friendliness (mean 
7.27, SD 1.34 vs mean 5.58, SD 1.18; P=.003) significantly higher than low users. Twenty-
five participants (11 low-users and 14 high-users) actively stated points for improve-
0
20
40
60
80
100
1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031323334353637383940414243444546474849505152535455565758596061626364656667686970
O
p
e
n
e
d
 i
n
te
rv
e
n
ti
o
n
 i
n
g
re
d
ie
n
ts
 (
m
a
x
im
u
m
 1
0
4
)
Distribution of total opened intervention ingredients per participant (n = 70)
Videos Assignments Information Assessments
high userslow usersnon-users
figure 2. Distribution of total opened intervention ingredients per participant (n = 70).)
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ments to the intervention. The top three points for improvements were (1) possibility to 
get access to the intervention sooner after completion of breast cancer treatment (6/25, 
24%), (2) lack of practical information (eg, on prostheses, wigs, bras; 4/25, 16%), and (3) 
poor user friendliness of logging in (security code sent to mobile phone; 3/25, 12%).
DISCUSSIoN
The current formative usage evaluation of a self-management website for breast 
cancer survivors illustrated the supposed diverse and individualized usage of generic 
fully automated Web-based interventions. Evaluation of only the amount of usage on 
group level did not provide a valuable representation of the real-life exposure to the 
generic self-management intervention. Usage data on how the intervention was used 
proved to be informative and revealed that 44.3% of the women continued using the 
BREATH-intervention over the 4-month period. Also, the comparison of intended versus 
observed usage showed three different user groups. A small proportion of participants 
were never, or only once, exposed to the intervention and were classified as nonusers. 
While the intended user group proved to be nonsubstantial, two equally large groups 
of active users were defined: low users and high users. Apart from the significant dif-
ferences in usage statistics, low and high users were found to have a distinctive way of 
how they used the intervention. High users had a more homogeneous and consistent 
usage compared to low users. High users exceeded the intended frequency and activity, 
signed the self-help contract at the beginning of the intervention and followed the fixed 
time-locked structure of the intervention. Although technical usage statistics did not 
provide information on the amount of self-tailoring users applied after they opened in-
tervention content, data on self-reported usefulness showed that high users perceived 
the majority of opened intervention ingredients as useful. User groups did not differ in 
pre-intervention distress, sociodemographic, or medical characteristics.
The choice, or technical availability, of usage statistics plays a crucial part in usage evalu-
ations and poses hazards to misinterpretations. For example in this study, solely based 
on the finding that high users opened almost all intervention ingredients could lead 
to the premature conclusion that all ingredients were useful to these participants. The 
fact that on group level, no preferences were found in opening intervention ingredients 
could add to this misinterpretation. However, based on technical usage data, it was 
not possible to conclude that high users valued all ingredients equally, since data on 
re-opening intervention ingredients were lacking. Data on self-reported usefulness pro-
vided this missing information and proved to be essential in making conclusions about 
how users self-tailored the content of this generic self-management intervention. In 
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contrast to low users, high users consistently reported about the usefulness of interven-
tion ingredients, and they perceived the majority of opened intervention content useful. 
Therefore, we concluded that high users actively used the full intervention content.
We also concluded that high users self-tailor logins to their own timetable instead of 
logging in during each intervention week. This was based on the finding that only 6 
high users logged in during all 16 weeks. This sheds new light on the mean frequency 
of logins of 21 times of the high users. Apparently, high users do not log in during some 
weeks but catch up during the next week by returning to the website several times that 
week. Combined with the knowledge that high users follow the phase-structure when it 
comes to opening intervention ingredients in the planned phase, this might imply that 
time-locks can be broader in the future. Session duration was around 30 minutes in both 
low and high users and was lower than the maximum intended session duration of one 
hour, which implies that the natural session duration of the BREATH-intervention is half 
an hour.
Intervention Adherence
As a result of the lack of agreement about how best to define and measure adherence, 
we have chosen to define intervention adherence as continuous usage based on fre-
quency of logins. In order to be transparent, we consistently reported “continuous usage” 
throughout the current manuscript or provided our operationalization in addition to 
adherence: “intervention adherence (continuous usage)”. In a systematic review, Donkin 
et al (2011) found that most studies on Web-based interventions reported adherence 
based on frequency of logins. However, it is recommended to use a composite measure 
encompassing a variety of usage statistics for the calculation of adherence (Donkin et 
al., 2011). High correlations found between frequency, total duration, and activity in the 
present study suggest that these three usage statistics measure a similar construct of 
continuous usage and are therefore interchangeable in analyses of adherence in this 
study. Whether they are also interchangeable in the analyses of effectiveness needs 
further research, since Donkin et al (2011) found that activity (defined as completion of 
modules) was most consistently related to outcomes in psychological health interven-
tions. Confirmed by other studies (Crutzen, 2009), in the current usage evaluation dura-
tion was found to be the least precise and therefore least reliable usage statistic. Since 
it is unknown what users do when a website is opened on their computer screen, time 
spent on a website provides the least reliable estimation of exposure to an intervention 
content.
Information on both adherence and nonusage attrition can be similarly informative in 
future evaluations of effect. Previous research has demonstrated that nonadherers can 
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benefit equally as adherers from the intervention content they completed (Hilvert-Bruce, 
Rossouw, Wong, Sunderland, & Andrews, 2012). In the current study, it is possible that 
the participants who logged in continuously or intermittently during three out of four 
phases, experienced an early effect, which made further use of the intervention redun-
dant. Different factors may predict intervention adherence in Web-based interventions 
(Ritterband et al., 2009), such as support provided by a therapist or coach (Brouwer et 
al., 2011; Mohr, Cuijpers, & Lehman, 2011), intervention characteristics, being studied in 
the context of a RCT design, a high frequent intended usage, and the use of persuasive 
technology (Kelders et al., 2012). Sending email reminders is part of persuasive tech-
nology (Oinas-Kukkonen & Harjumaa, 2009). The positive influence of sending weekly 
email reminders on intervention adherence (in the current study defined as continuous 
usage) was confirmed by the fact that 28% of all logins were on the same day the email 
reminder was sent. Email reminders were standard, but every month the reminder con-
tained a preview of the intervention content of the upcoming 4 weeks, which might also 
had a beneficial effect on revisiting the intervention (Schneider, de Vries, Candel, van de 
Kar, & van Osch, 2013).
Predictors of Usage
In this study, user groups only differed in usage statistics, which is how they were clas-
sified. With regard to how the intervention was used, high users signed the self-help 
contract more often and reported more consistently on the usefulness of ingredients 
compared to low users. However, in the current study we lacked data to know the cau-
sality of these findings. At this moment, we do not know whether signing the self-help 
contract and reporting usefulness are predictors of high use, or whether high use pre-
dicts signing the self-help contract and reporting usefulness. More research is needed to 
determine whether and how intervention characteristics (such as a self-help contract) or 
user characteristics (such as motivation, positive expectations) can influence high usage.
In addition, no specific sociodemographic, medical or personal characteristics were 
found that distinguished between user groups, supporting our hypothesis that the 
present generic fully automated intervention could be acceptable for a broad range 
patients. However, this also led to a lot of unanswered questions about possible predic-
tors of usage. It is possible that other characteristics not taken into consideration in the 
present study predict who is going to be a low or high user. For example, information on 
pre-intervention needs was lacking. Although distress was not related to the observed 
usage, distress screening does not uncover unmet needs in posttreatment cancer 
survivors (Van Scheppingen et al., 2011). Other possible predictors of usage could be 
computer experience, social support, or illness burden. In a Web-based illness manage-
ment support system for breast and prostate cancer patients (WebChoice), the level of 
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computer experience proved to be a predictor of use, whereas low social support and 
high illness burden were associated with high use of specific intervention components 
(Børøsund, Cvancarova, Ekstedt, Moore, & Ruland, 2013). Another explanation for the 
absence of predictors could be that the usage behavior itself predicts whether users 
continue to use the intervention or do not log in again.
Pitfalls and Limitations
The most important pitfall of the current study was the absence of usage data on re-
visiting or re-opening intervention ingredients due to design decisions focused on the 
intervention website being operational. As a result, we lacked technical usage informa-
tion on patient preferences of certain types of intervention ingredients after their first 
opening. Data on self-reported usefulness provided nontechnical data on this matter 
and allowed us to make some statements about self-tailoring.
The current study also lacked essential qualitative knowledge about reasons to stop or 
continue using the intervention. For example, in this study overall satisfaction and user 
friendliness evaluation of the intervention was higher in high users, but the causality 
of this finding needs further qualitative investigation. Stopping with the intervention 
might be negatively related to characteristics of the website (eg, user friendliness, ap-
pearance), the content of the intervention (eg, did not meet the patients needs), or the 
patient (eg, too burdensome, life events).
Recommendations for Researchers and ICT Professionals
Based on the pitfalls encountered in the current study we formulated the following rec-
ommendations for researchers and ICT-professionals conducting usage evaluations of 
generic fully automated Web-based interventions. First, choose usage statistics that give 
insight into the amount of self-tailoring that participants apply to the intervention con-
tent and structure. This implies to record both singular usage statistics (frequency, dura-
tion, activity) and composite usage statistics (time spent per ingredient, click-patterns, 
re-opening, or span of use (Han, 2011)). Second, combine technical usage statistics with 
self-reported usefulness to gain additional information on specific intervention com-
ponents. The question of whether an intervention component is useful or not is easily 
implemented at the end of each component and takes little effort for participants. In 
case of missing technical data, self-reported usefulness can provide valuable insight in 
the amount of self-tailoring applied by users. Third, combine technical usage statistics 
with qualitative measures (such as semistructured telephone interviews or online focus 
groups) for a comprehensive usage evaluation. Fourth, conduct a pilot usage evaluation 
with a variety of usage statistics as a fixed step in the iterative development process of 
Internet interventions. This way, decisions can be made about which usage statistics 
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should meaningfully be taken into account, or left out, in the final evaluation of us-
age. Last, gain insight into the rationale of recorded and nonrecorded usage statistics. 
Researchers with basic knowledge of ICT combined with ICT professionals with basic 
knowledge about conducting research facilitate effective communication and clear 
agreements about usage evaluations.
Conclusion
This study underscores the added value of evaluating usage statistics of generic Web-
based interventions as a realistic estimation of exposure to intervention content. To the 
best of our knowledge, the present study gained first insight into the design of technical 
usage evaluations of generic fully automated Web-based interventions. Overall, and in 
concordance with research on more interactive eHealth applications (Han et al., 2009), 
results suggest that investigating how generic fully automated Web-based interven-
tions are used is far more informative than the amount of exposure. Usage statistics 
should be chosen accordingly. Further, it is recommended to collect both singular and 
composite usage statistics, include self-reported usefulness, and to pilot test a variety 
of usage statistics to aid decision making of meaningful usage parameters. Last, shared 
knowledge about ICT and conducting research is helpful in developing a meaningful 
rationale of technically recorded usage statistics of generic Web-based interventions.
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The current thesis focused on the re-entry phase of women who recently completed pri-
mary breast cancer treatment. As we noticed a gap in care during this particular period 
of survivorship, the central aim was to provide an easy-accessible intervention tailored 
to the re-entry needs of early breast cancer survivors. First, the levels of distress in a 
sample of Dutch breast cancer survivors were evaluated using the Distress Thermom-
eter, a guideline-recommended screening instrument (Chapter 2). Prior to this study 
it was known that approximately one third of all breast cancer survivors experiences 
high levels of distress even several years after treatment. This study confirmed that the 
majority of women after breast cancer have low levels of distress and are not in need of 
intensive psychological treatment. Next, in order to meet the needs of women during 
re-entry we validated an empowerment questionnaire (Chapter 3) and used eHealth 
technologies to convey the knowledge about emotional recovery normally provided 
by a psychologist during face-to-face treatment (Chapter 4). This resulted in the BREAst 
cancer ehealTH (BREATH) intervention: an unguided web-based self-management pro-
gram to support psychological adjustment of women during re-entry. Evaluation of the 
efficacy of BREATH in addition to care as usual showed an accelerated distress reduction 
in the women who had four-month access to BREATH (Chapter 5). Last, we conducted 
a process evaluation of technical log-data to gain more insight in how women actually 
used the BREATH intervention (Chapter 6).
Together, the studies in this thesis describe the process of preparing (Chapter 2 and 
3), developing (Chapter 4) and evaluating (Chapter 5 and 6) BREATH as a novel re-
entry specific intervention. This final chapter discusses the practical implications of the 
findings in more detail and some methodological considerations about the central ap-
proaches. Finally, the first experiences with implementing BREATH as standard re-entry 
care in the Netherlands are described. Findings of the previous chapters with regard 
to central topics of distress, empowerment, self-management, re-entry adjustment and 
eHealth are discussed in the context of BREATH.
Distress after breast cancer
First, the psychological adjustment of a sample of Dutch women after primary breast 
cancer treatment and their subsequent wish for professional support was evaluated. For 
this evaluation described in Chapter 2, we used the Distress Thermometer, a screening 
instrument to detect distress recommended by (inter)national guidelines on the detec-
tion of distress amongst cancer patients. The DT consists of a question assessing level 
of distress using a thermometer as a response format, a problem list and a question about 
wish for referral to a professional for support. The thermometer is a simple and easy-to-
use question that adequately screened for elevated levels of distress in women after 
primary breast cancer. In line with trajectory studies on the course of distress in breast 
cancer survivors (Bidstrup et al., 2015; Helgeson et al., 2004; Henselmans et al., 2010b; 
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Lam et al., 2012), this study found that around one-third of the women experienced 
elevated levels of distress. The thermometer of the DT was therefore incorporated as a 
self-screening instrument in BREATH (Chapter 4) to monitor levels of distress during the 
course of the intervention.
On the problem list of the DT, highly-distressed breast cancer survivors reported 
more problems which is also consistent with literature (Lester et al., 2015). The type 
of problems (e.g. emotional, physical, or social) on the problem list provides valuable 
information about the source of self-reported distress, but did not differ between low 
and highly-distressed women. The problem list appeared useful for nurses to enhance 
communication and deploy the appropriate care for highly-distressed women, but 
proved insensitive as an outcome measure.
The study described in Chapter 2 provided further evidence of the validity of the Dutch 
version of the DT as a clinical screening instrument to detect distress even in a sample 
containing women up to 10 years after primary surgery. However, some limitations 
remain about the use of the DT as a research instrument. For example, the thermometer 
as an outcome measure did not prove sensitive to change through intervention, as it did 
not capture the distress effect of BREATH (Chapter 5). Thus, the findings underscore the 
clinical importance to discuss self-reported problems and distress as an integral aspect 
of breast cancer survivorship care.
Recent literature reinforces the notion that merely screening for distress does not identify 
all patients who have a need for support by a health care professional (Philip & Merluzzi, 
2016). Some people with cancer who report high levels of distress express a wish to 
self-manage their problems (Clover et al., 2015), or even decline interventions that are 
offered to them (Brebach, Sharpe, Costa, Rhodes, & Butow, 2016). In our study, 31% of 
the women with high distress did not express a wish for referral, and, in addition, 30% of 
women with low distress did report a need to be referred for professional support. For 
future research it would be interesting to examine what underlies this difference and 
evaluate whether for example empowerment (or another positive adjustment-related 
outcome) is the missing link in the association between distress and the wish for sup-
port. Empowerment was not related to distress (Chapter 2), confirming that positive 
and negative adjustment can occur simultaneously (Schroevers et al., 2011). It is possible 
that people who are not severely distressed, but experience low levels empowerment 
might nevertheless express a need for support. Multiple hypotheses can be formulated: 
Maybe low-distressed people with high levels of empowerment are more capable in 
asking for help, whereas low-distressed who are also low-empowered find it difficult to 
ask for help, feel overwhelmed or avoid. Further research examining whether empower-
ment moderates the relation between distress and need for support can provide us with 
answers.
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In addition, findings from such research will inform us whether the sensitivity of current 
screening methods can improve by adding a question about empowerment. For the DT, 
one might think of an additional ‘Strength Thermometer’ that asks patients to indicate 
the amount of strength they experienced during the past week on a scale ranging from 
0 to 10 (no to major/extreme strength). Although an additional thermometer screen-
ing for positive adjustment could be easily implemented in clinical practice, research 
is needed to evaluate how often such a screening should be monitored to improve 
accuracy and sensitivity in a period of the cancer trajectory with fluctuating distress and 
emotions. In the future, patients - and their caregivers (Merckaert et al., 2013) - could be 
screened on three domains: their needs, their complaints (distress) and their strengths 
(empowerment). This might better predict which people with high distress prefer self-
management instead of high-intensity interventions, and which people with low levels 
might benefit from additional support that would normally not be offered to them.
empowerment
As the majority of women do not report elevated levels of distress after breast cancer, 
interventions solely directed at decreasing distress would not fit their re-entry needs. 
Patient experiences, clinical observations and scientific literature (Deshields, Heiland, 
Kracen, & Dua, 2016; Groen et al., 2015) underscore the relevance of taking positive 
outcome measures into account in interventions to support cancer survivors. By vali-
dating the Cancer Empowerment Questionnaire (CEQ), Chapter 3 took a closer look at 
‘empowerment’ as a positive adjustment outcome for BREATH. This fitted with the larger 
movement of patient-centered oncology care (McCorkle et al., 2011; Pravettoni & Gorini, 
2011) and models of emotional well-being in cancer survivors (Andrykowski et al., 2008).
At the start of this thesis, both in popular and scientific literature, the terms ‘empower-
ment’ and ‘empowered patients’ were frequently used. It was remarkable that at that time, 
empowerment in relation to cancer care was most explicitly reported in low-impact 
journals in papers on religion and spirituality (Vornax & Hyppolite, 2013), or holistic heal-
ing (Kinney, Rodgers, Nash, & Bray, 2003). At the same time, high impact journals also 
mentioned empowerment, but with more caution in general statements and typically 
in papers on policy or the future organization of oncology care (e.g. ‘Cancer’: Pravet-
toni & Gorini, 2011; ‘CA-a cancer Journal for Clinicians’: McCorkle 2011). Therewith, the 
topical nature of empowerment was universally acknowledged. At the same time a clear 
definition or description of empowerment was lacking. This gap in knowledge could be 
described as ‘the paradox of empowerment’: clinicians, patients, researchers and policy 
makers all had a clear vision of what empowered patients looked like and would act, but 
empowerment questionnaires validated for the cancer setting were lacking.
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In recent years, empowerment is increasingly incorporated in cancer research and 
conceptual explorations of empowerment (Bravo et al., 2015; Groen et al., 2015), studies 
on improving empowerment through intervention (Gabitova & Burke, 2014; Kuijpers, 
Groen, Aaronson, & van Harten, 2013; Kuijpers et al., 2016; Ryhanen et al., 2013; TeBoveldt 
et al., 2014), and novel questionnaires (Lauzier, Campbell, Livingston, & Maunsell, 2014; 
Maunsell et al., 2014) have been published. Empowerment seems a promising venue for 
researchers in (supportive) cancer care. However, conceptual considerations with regard 
to the construct of empowerment remain: does empowerment refer to a temporary 
state or a personality trait, a process or an outcome, or a combination? Based on our 
experiences with the CEQ (Chapter 3 and 5), some considerations are discussed.
We aimed to operationalize empowerment, as measured with the CEQ, as psychological 
empowerment (outcome measure) and not patient empowerment (process). As confirmed 
by the factor structure of the CEQ, psychological empowerment in breast cancer survi-
vors implies that women can derive strength from themselves (intrapersonal) and their 
perceived social, community and health care support (interpersonal). Thus empower-
ment is broadly defined, which carries the risk of overlapping with other constructs, 
such as coping, self-efficacy, or personality.
The CEQ proved to be reliable, but psychometric limitations were identified. For 
example, future research with better ‘gold-standards’ for empowerment-related out-
comes is needed to properly evaluate construct validity and establish cut-off points. 
In addition, the CEQ was not psychometrically tested for responsiveness to change, 
e.g. through an intervention or treatment. For the BREATH trial, the CEQ was taken into 
account as a primary outcome measure and did not capture an effect (Chapter 5). This 
leads to the question whether the BREATH intervention was not capable of increas-
ing empowerment, or whether the CEQ was not the right questionnaire to measure 
a potential positive adjustment effect of BREATH. Three out of ten secondary positive 
adjustment outcome measures showed an effect: self-efficacy, remoralisation and new 
ways of living. These outcomes represent unidimensional intrapersonal strengths of 
patients, versus the multidimensional and broad concept of empowerment as measured 
with the CEQ. Therefore, we would advise future psychosocial intervention trials aiming 
to improve positive adjustment to take into account unidimensional strength-related 
outcomes with more evidence base for the efficacy analysis. Resilience (Deshields et 
al., 2016) and post-traumatic growth (Danhauer et al. 2013; Danhauer et al. 2015; Mc-
Donough, Sabiston, & Wrosch, 2014) might also be considered as alternative positive 
adjustment-outcomes in this respect. In addition, it would be interesting for future 
intervention trials to include outcome measures that reflect the perceived support from 
social surroundings, the community and health care providers For BREATH, we merely 
evaluated the intrapersonal aspects of empowerment (Chapter 5).
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In conclusion, consensus about the construct of empowerment and development of a 
generic outcome measure with sound psychometric properties can facilitate comparing 
empowerment effects of different supportive interventions for people after cancer. A 
conceptual distinction between patient and psychological empowerment might not be 
feasible and health-related empowerment might prove a better label (Maunsell et al., 
2014). This might increase awareness in both patients and care providers about how 
a person confronted by cancer can be strengthened and supported to take ownership 
over their own well-being and care. Ultimately, it would be interesting to understand 
how cancer survivors make trade-offs between empowerment and a decrease in use 
of health care services, or even a gain in their health status (McAllister, Dunn, Payne, 
Davies, & Todd, 2012).
Web-Based Self-management
As the majority of women after breast cancer do not report elevated levels of distress, we 
made use of eHealth to distribute psychological knowledge about re-entry adjustment 
and meet breast cancer-specific re-entry information and support needs. Chapter 4 
reported the study protocol, the intervention content and how BREATH was developed 
as a novel web-based self-management program to support re-entry adjustment after 
breast cancer.
For BREATH, evidence-based cognitive behavioural therapy (CBT) techniques were 
incorporated into a web-based self-management intervention. Primary aim of these 
so called ‘low-intensity’ CBT (LI-CBT) interventions (Bennett-Levy, 2010) is to make 
evidence-based psychological methods and support more accessible. LI-CBT interven-
tions have the ability to provide psychological care in a cost effective manner, because 
the knowledge of CBT is incorporated into the intervention and does not depend on 
the involvement of a therapist. To develop BREATH as a self-management intervention 
using the Internet seemed a logical step, as both LI-CBT interventions as the eHealth 
technologies have the potential to be easy-accessible, have a large reach with potential 
low costs. However, developing a LI-CBT intervention for a heterogeneous target group 
with regard to distress presented several methodological challenges. For example, is it 
possible to increase positive adjustment outcomes using CBT-techniques?
In developing BREATH, one of the approaches was to incorporate empowerment as an 
explicit target of intervention, next to a decrease in distress. In psychology, traditional 
therapeutic models are aimed at the emotional problems that people encounter. Cancer-
specific applications of CBT have been developed and are recently proven effective for 
people with cancer in decreasing negative adjustment outcomes such as anxiety, depres-
sion, fatigue and overall QoL (Gudenkauf et al., 2015; Willems et al., 2016). However, 
less is known about how interventions using CBT can improve emotional well-being 
by increasing positive adjustment in breast cancer survivors. As we did not find an effect 
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on empowerment, the therapeutic approach we used for BREATH might not have been 
the appropriate one to improve positive adjustment outcomes in cancer survivors, or 
that we must add other intervention techniques, such as Acceptance and Commitment 
Therapy or expressive writing (Stanton et al., 2013).
Another explanation of the lack of an empowerment effect of BREATH might be that 
the intervention did not include sufficient number of empowerment modules. Although 
the dual intervention target was to decrease distress and improve empowerment, 12 of 
the 16 weekly modules targeted emotional, physical and social problems women could 
encounter during re-entry and were in this way related to general distress. Only 4 of the 
16 weekly modules directly targeted positive adjustment.
acceleration of re-entry adjustment
The main finding of the multicenter randomized controlled trial reported in Chapter 5 
was that providing access to an unguided web-based self-management intervention 
during the first months after treatment completion can foster emotional recovery in 
early breast cancer survivors, by significantly and clinically reducing levels of distress. 
This primary distress effect of BREATH was confirmed by significant improvement on 
cancer-specific and general distress measures, fatigue and fear of cancer recurrence 
(Chapter 5). However, the available evidence on the effect of web-based interventions 
for people with cancer (Kanera, Bolman, Willems, Mesters, & Lechner, 2016; McAlpine et 
al., 2015; Willems et al., 2016), suggest only a temporary effect of these interventions. 
This was also the case with BREATH. Women who did not have access to BREATH showed 
similar reduced levels of distress at 6 and 10 months of follow-up. Therefore, the effect 
of BREATH is foremost an acceleration of re-entry adjustment. Faster emotional recovery 
reduces the psychological burden of the individual patient, and might have potential 
benefits for health care and society. Future research should examine whether the ac-
celeration of re-entry adjustment results in less need for use of psychological services 
and women taking up social and work obligations earlier.
The results of BREATH prove that it is possible to accelerate the natural course of emo-
tional recovery by providing access to an unguided website targeting common re-entry 
challenges. Future research is needed to unravel whether the effect of BREATH can be 
mainly attributed to the tailoring of the intervention to the re-entry needs and thereby 
“creating a hopeful, yet realistic expectation about the emotional challenges and benefits of 
life after cancer treatment” (Deshields et al., 2005), or to other approaches such as adding 
evidence-based CBT techniques to a self-management intervention. Future research is 
also needed to evaluate the effects of having access to BREATH longer than 16 weeks, 
to establish the working mechanisms of the BREATH intervention and determine pos-
sible mediators or moderators of the effect of BREATH on distress. For example, BREATH 
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improved self-efficacy and remoralisation after 16 weeks, which might be mediators 
occurring prior to a reduction in distress.
Another focus of future research concerns how much faster the emotional recovery is 
established in women with access to BREATH. This thesis established that users applied 
a large amount of self-tailoring by choosing content relevant to their personal situation 
(Chapter 6). Therefore, one might expect that the experienced effects can vary in time. 
As a result of the pre-post analysis, we can now only state that the distress reduction of 
the experimental arm of the trial was recorded within a two months difference. By us-
ing designs with multiple (weekly) assessments, it would be possible to examine when 
exactly during the four months of access to BREATH the effect is established. In addition, 
weekly assessments should register when the control arm reaches the same point of 
emotional recovery.
Though small, the effect of BREATH had a significant and clinical impact on the daily 
psychological functioning of women during re-entry (Chapter 5). This is especially inter-
esting since BREATH was offered to women regardless of their level of distress, BREATH 
did not use professional support and actual use of the intervention was not obligatory. 
The small-to-medium effect size was nevertheless comparable to guided face-to-face 
interventions offered to people with cancer who were also not selected on level of 
distress (Faller et al., 2013).
Current research, such as described in the meta-analysis of Faller (2013), suggests that 
psycho-oncological treatments should be targeted (by incorporating distress screening) 
to those people who are experiencing the most difficulties. As they appear to get the 
most benefit from these interventions. Based on the results of BREATH, this would imply 
a missed chance to support low-distressed people with unmet information or support 
needs. More specifically, women with low to moderate levels of distress also benefited 
from the BREATH intervention (Chapter 5). As in previous studies, this group constituted 
of around two-third of the women who completed breast cancer treatment (Chapters 
2 and 5). Because baseline distress was not related to how the BREATH intervention was 
used (Chapter 6), future research is needed to increase our understanding of predictors 
of use. In this respect, screening for information and support needs might be a better 
indicator of actual usage and those who would benefit, than screening for distress.
In the women with high levels of distress at re-entry, around 50% showed a clinical 
improvement (Chapter 5). This was independent of access to BREATH or care as usual 
and suggests that for this group there is no added value of access to a web-based self-
management intervention such as BREATH. In the future, women with high levels of dis-
tress should be informed about this result and be adequately referred to more intensive 
(face-to-face) psychological treatment. Highly distressed women do not always accept 
(Brebach et al., 2016), or express a need for professional support (Clover et al., 2015). For 
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future research it would be interesting to evaluate the possibilities and effect of offering 
BREATH to high-distress women in the context of a stepped-care model based on needs 
assessment. BREATH can provide first psycho-education about re-entry topics and make 
women familiar with CBT techniques, which might result in reducing barriers to more 
intensive treatment.
In conclusion, the majority of breast cancer survivors who report low re-entry distress can 
be effectively supported in their unmet re-entry information and support needs through 
unsupported self-management websites such as BREATH. Common re-entry challenges 
will continue to cause feelings of uncertainty in the growing number of breast cancer sur-
vivors (Miller, 2014). Web-based self-management support can provide an easy-accessible 
and potentially cost-effective form of psychosocial support and information provision after 
primary breast cancer to facilitate adaptive survivorship. Re-entry should be acknowledged 
as a standard phase in the cancer care continuum (Hewitt et al., 2005) that all patients go 
through after completion of primary treatment. The future must reveal the added value of 
additional tumor-specific (e.g. for people after colorectal cancer or lymphoma), age-specific 
(Adolescent and Young Adults with cancer), or other language spin-off interventions of 
BREATH for all people facing the common and predictable challenges of re-entry.
eHealth
In addition to the evaluation of the effect of BREATH on re-entry adjustment, we also 
wanted to gain more insight in how the unguided self-management intervention was 
used during the four-month access. Web-based interventions provide us with valuable 
information about the online behavior of intervention users: the log-data that are 
automatically recorded (also called ‘passive’ or ‘real-time’ data). Evaluating log-data has 
traditionally been the field of ‘tech-guys’, but proves to be an exciting and interesting field 
for psychologists. Log-data containing e.g. frequency of log-ins, activity or click-patterns 
reflect how the user interacts with the intervention materials and content. Thereby 
log-data are a proxy of behavior - which is where we enter the domain of psychologists. 
However, how to evaluate log-data in a way that results in novel insights (e.g about work-
ing mechanisms, timing of effect, predictors of adherence) was a new area of research 
and practical guidelines regarding usage evaluations were lacking. Chapter 6 described 
a process evaluation of log-data retrieved from BREATH to evaluate the use, adherence, 
and different user groups of this generic and fully-automated self-management interven-
tion. Based on experiences and pitfalls of the process evaluation of BREATH, practical 
recommendations were formulated for researchers and ICT professionals who aim to 
design and evaluate the use of similar generic fully-automated web-based interventions.
In Chapter 6 we proposed the term ‘self-tailoring’ to refer to the degree the user tailors 
the intervention and selects the content that suits his/her personal situation or needs. 
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Although the content of BREATH was tailored to re-entry specific needs and topics, the 
intervention was not tailored to the needs or characteristics of the individual user. Un-
fortunately, based on a technical rationale, usage statistics that could provide answers 
about the amount of self-tailoring users applied to BREATH were not recorded. Future 
log-data analyses of BREATH using more sophisticated data-analytic procedures from 
big data analytics (Van Poucke, Thomeer, Heath, & Vukicevic, (2016) can play a crucial 
role to get more insight in how use of BREATH is related to its effect. In the trial, the 
actual use of BREATH was not related to baseline demographic characteristics or psy-
chological distress at baseline or the moment before access (Chapter 6). This absence 
of any correlations is interesting, since this might imply to reject the hypothesis of a 
traditional dose-response relationship (Donkin et al, 2013) between use and effect for 
BREATH. Future evaluation of BREATH as standard care might shed more light into the 
amount of self-tailoring and how this is related to effect, the timing of the effect, or what 
kind of use prescription we can provide to future users.
A final challenge for the field of internet interventions lies in establishing the cost-effec-
tiveness of web-based CBT and unguided interventions (Donker et al., 2015). Unsupported 
web-based self-management interventions like BREATH have the potential to be cost-
effective and scalable, but evidence to support this is lacking. Future research can shed 
light on whether offering self-management support online to all women during re-entry 
can decrease use of other psychosocial resources, hospital visits, or absence from work.
Patient participation
An important aspect of developing psychological interventions for cancer survivors is 
the active involvement of patients, or ‘patient participation’ (Arnstein, 1969; Katz et al., 
2012). Emerging from clinical observations about experiences of women during re-entry, 
patient participation during the development phase of BREATH was incorporated by 
(filmed) interviews with women during re-entry, content feedback by a multidisciplinary 
reading committee involving patients, and patient usability testing of the final website. 
Although only briefly described in Chapter 4, the way patient experiences were involved 
in the development of BREATH formed the basis of what is now a standard procedure 
for intervention development and evaluation at the Department of Medical Psychology. 
Supplemented with the experiences of following eHealth interventions for people with 
cancer (Van de Wal et al., 2015; Visser, Prins, Jansen, Van Dalen, & van Laarhoven, 2015), 
we formulated six steps to ensure the patient’s perspective in the development of web-
based psycho-oncological interventions (Figure 1):
1) The first idea about the novel intervention is discussed with various outpatients 
referred to Medical Psychology;
2) The draft version of the research proposal/grant application is co-evaluated and 
complemented by a patient experiences;
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3) After the start of the study, a clinical psychologist interviews patients about their 
experiences to inform intervention content and to extract video clips to incorporate 
in the intervention. Informed consent is established for video recording and Web 
use;
4) Feedback on the design and content of the intervention is then collected with the 
aid of a multidisciplinary reading committee comprising patients and patient repre-
sentatives;
5) Usability testing through a prototype of the eHealth intervention is performed by 
patients (using a ‘think aloud’ method);
6) Finally, first user experiences of patients in a pilot study are incorporated into the 
final version. In addition, first data collection from a small group of patients provides 
both qualitative feedback and pilot-testing of the collected log-data to ensure a 
meaningful usage evaluation (see recommendations Chapter 6).
Our proposed steps of incorporating patient participation during intervention devel-
opment are based on the participation ladder of Arnstein (1969), but come primarily 
from our ‘learning-by-doing experience’. Future research and implementation results 
are needed to determine whether deploying the expertise of patients through such 
a standardized stepped model reinforces the relevance and support for future use of 
these interventions in standard care.
from research to reality
BREATH has been proven as an evidence-based self-management website to accelerate 
re-entry adjustment after breast cancer. As an unsupported intervention, BREATH has the 
Discuss
idea
with
patients
Involve
patients in 
grant
application
Film 
patient
interviews
Content feedback 
by
multidisciplinary
reading 
committee
Usability
testing
Pilot study
(including
usage
statistics)
figure 1. Steps of patient participation during the development of web-based psycho-oncological inter-
ventions.
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potential to be scalable and cost-effective and the majority of breast cancer survivors 
go online to look for illness-related information (Kowalski et al., 2014; Littlechild & Barr, 
2013). However, an evidence-base and encouraging characteristics of intervention and 
target population do not guarantee implementation into standard care. Multiple barriers 
(including finance, familiarity with the end user, legislation and support and attitudes 
of health care providers) prevent supportive (psychological) interventions reaching the 
individual cancer patient (Moody et al., 2015; Williams, Brothers, Ryba, & Andersen, 2015).
Based on the positive results of the trial and encouraged by the enthusiastic replies of 
breast cancer survivors and participating hospitals, we aimed to make BREATH available 
as standard care to all women who completed primary breast cancer in the Netherlands. 
Key steps in this ‘BREATH roadmap to implementation’ can be summarized as follows: 
1) writing a business case, 2) establishing financial collaborations, 3) writing grant ap-
plications, 4) conducting technical and content updates, and 5) developing a marketing 
plan. Key stakeholders included patients, medical professionals, patient organizations, 
ICT companies and health insurance companies. These steps, in addition to the collabo-
ration between the Department of Medical Psychology and our ICT partner IPPZ, made 
it possible to take the step from research to providing BREATH as standard re-entry care.
An updated version of BREATH (see Figure 2) has been made publicly available through 
the online health platform Karify in July 2014 and can be purchased for €19,95. An ad-
ditional public website www.opademnaborstkanker.nl (Figure 3) was created to inform 
interested users about the background, content and results of the scientific evaluation 
of BREATH. This public website also includes a self-administered short screening test 
to inform low and highly-distressed users about the potential benefits based on the 
trial results (Chapter 5). Two years since web release, BREATH has reached almost 500 
registered users (497 in August 2016).
In the Netherlands, the Dutch government recently drew attention to the fact that 
people with chronic somatic conditions (including curatively treated cancers) lack easily 
accessible and affordable psychosocial care. Despite government recognition of the 
need for better services, taking the next step from research to implementing BREATH as 
standard care proves to be a significant exercise for all stakeholders. As implementation 
of evidence-based eHealth interventions into standard care is relatively unchartered 
territory, theoretical or practical information to guide the implementation phase of 
BREATH is lacking (Mair et al., 2012). Therefore, a ‘learning by doing’ method and form-
ing interdisciplinary collaborations has proven to be key, both before and after national 
launch of the standard care version. The future will determine whether BREATH will 
survive as a sustainable option for women who finished their primary treatment and 
need low-intensity support to deal with re-entry topics.
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figure 2. Screenshot of the updated BREATH intervention in health platform Karify.
figure 3. Screenshot of the public website with information about BREATH as standard care.
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Closing remarks
The emotional impact of a cancer diagnosis does not end with the last radiotherapy or 
chemo-therapy. The studies in the current thesis underscore the importance of re-entry 
care being viewed as an integral part of care for women after breast cancer. Although 
many more steps need to be taken to replicate and further extend the current findings 
about BREATH, the results from this thesis suggest a promising avenue for the develop-
ment of re-entry specific care also for other cancer types. By incorporating web-based 
re-entry specific support in the standard follow-up care, we can ensure that everyone 
has the opportunity to “catch their breath online” after cancer. In doing so, it is hoped 
that no future patient has to wonder why no one prepared them for the common chal-
lenges that re-entry entails.

Chapter 8
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SUMMaRY
The current thesis originated from clinical practice and started with women who had 
recently completed primary breast cancer treatment who had questions such as: ‘Why 
did no one prepare me for this?’. These women, also labeled ‘early breast cancer survivors’, 
faced challenges they did not feel prepared for during the first year after completion of 
treatment: the re-entry phase. Common re-entry challenges include physical recovery, 
emotional processing, fear of recurrence, fatigue, diminished professional support (los-
ing the ‘safety net’ of treatment), and resuming professional and social activities.
While early breast cancer survivors report many unmet information and support needs, 
medical psychologists have a lot of expertise with regard to emotional adjustment after 
cancer. However, the reach of psychologists is limited as the majority of women during 
re-entry is not indicated for psychological treatment. Central to this thesis was the aim 
to develop an easy accessible and re-entry specific self-management intervention using 
evidence-based psychological techniques. The BREAst cancer ehealTH (BREATH) inter-
vention is web-based and aims to fill the gap in re-entry care. Chapter 1 describes the 
topics central to BREATH, such as the re-entry phase and psychological adjustment to 
cancer, and provides some background for the central approaches we used: CBT-based 
self-management, eHealth and targeting positive adjustment. The following chapters 
describe the studies concerned with the preparation (Chapter 2 and 3), development 
(Chapter 4), and evaluation (Chapter 5 and 6) of the BREATH intervention.
Distress
First, we evaluated the prevalence of distress in a sample of Dutch breast cancer 
survivors using the Distress Thermometer (DT), which was a guideline-recommended 
screening instrument to detect distress at the time of study (Chapter 2). In addition, we 
were interested in the problems women listed on the problem list of the DT and how 
many breast cancer survivors requested referral to a professional for additional support. 
In a cross-sectional study, 258 breast cancer survivors identified at an outpatient clinic of 
the Radboud university medical center were assessed. The 129 women who completed 
all questionnaires were heterogeneous with regard to time since treatment completion. 
The results showed that even with a mean survivorship period of 5.6 years, 36% of the 
women were detected as ‘highly distressed’. This finding stressed the importance of dis-
tress screening in the years after primary treatment completion. The results confirmed 
findings reported elsewhere in the literature, since around 70% of the women reported 
low levels of distress. In women with high distress, the wish for (possible) referral to a 
professional was high: 69%. The fact that breast cancer survivors with low distress also 
report a psychological service need was confirmed by the fact that 30% of the low-
distress women still considered or requested professional support. The type of problems 
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most frequently reported after breast cancer were with regard to physical and emotional 
recovery and did not differ between low and high-distressed women.
empowerment
As the majority of breast cancer survivors are not severely distressed, there is a need 
to study positive adjustment outcomes that can be taken into account in supportive 
interventions for these women. This thesis took a closer look at ‘empowerment’, as it 
fits within the larger movement of patient-centered care and new models of cancer 
survivorship that aim to empower patients. Chapter 3 aimed to validate the construct 
of psychological empowerment in breast cancer survivors, identifying that patients can 
derive strength from themselves (intrapersonal) and their perceived social support (in-
terpersonal). The 40-item Cancer Empowerment Questionnaire (CEQ) measured psycho-
logical empowerment as an individual outcome measure. The CEQ was validated in 140 
non-metastatic female breast cancer survivors (mean 5.5 years post-surgery). Principal 
component analysis elicited four factors representing intrapersonal (Personal Strength) 
and interpersonal (Social support, Community, Health care) aspects of empowerment. 
The CEQ provided a reliable (Chronbach’s α 0.73 - 0.94) and valid first attempt to opera-
tionalize psychological empowerment in people with cancer.
e-Self-management
Standard and easy-accessible psychosocial care that supports adjustment for all breast 
cancer patients after primary treatment was lacking at the outset of this thesis. Based on 
the previous findings, decreasing distress and increasing empowerment in women dur-
ing re-entry became the primary aim of the BREATH re-entry intervention. The process 
of development, the content and evaluation plan of BREATH were described in Chapter 
4. BREATH was developed in close cooperation with patients, patient organizations, on-
cology professionals, researchers, psychologists and ICT professionals. The non-guided 
web-based self-management intervention is based on cognitive behavioural therapy 
techniques and covers four phases of recovery after breast cancer (Looking back; Emo-
tional processing; Strengthening; Looking ahead). Each phase of the fully automated in-
tervention has a fixed structure that targets consecutively psycho-education, problems 
in every day live, social environment, and empowerment. Working ingredients include 
Information (25 scripts), Assignment (48 tasks), Assessment (10 tests) and Video (39 clips 
extracted from recorded interviews).
acceleration of re-entry adjustment
The next step was to evaluate the efficacy of the BREATH intervention in addition to care 
as usual. The results of this non-blinded, multicentre randomised controlled, parallel-
group, superiority trial were described in Chapter 5. In total 150 women at the start of 
Summary 141
8
re-entry (defined as 2 to 4 months post-treatment) were randomized to receive access 
to BREATH in addition to care as usual (CAU; n=70) or CAU alone (n=80), using a stratified 
block-design (ratio 1:1). Primary outcomes were distress (Symptom Checklist-90) and 
empowerment (Cancer Empowerment Questionnaire), assessed before randomization 
(baseline) and after 4, 6, and 10 months of follow-up. Statistical (ANCOVA) and clinical 
effects (Reliable Change Index) were tested in an intention-to-treat analysis on pre- and 
post-intervention assessment. Follow-up effects were assessed in assessment com-
pleters.
CAU+BREATH participants reported significantly less distress than CAU alone par-
ticipants (P =.02) with a small-to-medium effect size (d=0.33), but empowerment was 
not affected. More women who had access to BREATH showed a clinically significant 
improvement of distress (56% versus 40%; P =.03) and this effect appeared to be most 
prominent in women reporting low levels of distress. Secondary outcomes confirmed 
primary negative adjustment effects and also showed some positive adjustment. Above 
all, access to BREATH during the first months of re-entry resulted in a faster reduction of 
emotional complaints. Women who did not have access reported a similar decrease, but 
two months later.
Usage evaluation
Apart from establishing the effect of access to BREATH, we wanted to gain more insight 
in how an unguided self-management intervention was actually used. One can hypoth-
esize that the use of interventions like BREATH, is more individualized and that users 
apply a large amount of self-tailoring. Interestingly, Internet interventions provide us 
with valuable information about usage: the log-data that were automatically recorded. 
However, how to evaluate log-data in a meaningful way is a new area of research and 
practical guidelines regarding usage evaluations were lacking. Therefore, Chapter 6 
described a process evaluation of log-data retrieved from BREATH to gain insight into 
meaningful usage parameters to evaluate the use of generic fully automated web-based 
interventions. Additional aim was to propose practical recommendations for research-
ers and ICT professionals who aim to design and evaluate the use of similar Web-based 
interventions.
By monitoring https-server requests, log-data were recorded for the trial participants 
that had access to BREATH. Usage was analyzed by measures of observed frequency, 
duration, and activity. Intervention adherence was 44%, defined as continuous usage, 
or the proportion of participants who started using the intervention and continued to 
log in during all four phases. Different user groups were defined: nonusers (13%), low 
users (43%), and high users (44%). Low and high BREATH users differed significantly 
on frequency (P<.001), total duration (P<.001), session duration (P=.009), and activity 
(P<.001). User groups did not differ on age, education, and baseline distress.
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The process evaluation of BREATH revealed insight into the design of usage evalua-
tions of generic fully-automated Web-based interventions. It was recommended to (1) 
incorporate usage statistics that reflect the amount of self-tailoring applied by users, (2) 
combine technical usage statistics with self-reported usefulness, and (3) use qualitative 
measures. Also, (4) a pilot usage evaluation should be a fixed step in the development 
process of new web-based interventions, and (5) for researchers it is essential to gain 
insight into the rationale for usage statistics.
General discussion
Novel approaches (such as CBT-based self-management and empowerment as an 
intervention target) were used for the development and evaluation of BREATH. The 
consequences and methodological implications of these approaches were discussed 
in the general discussion in Chapter 7. In addition, the way patient participation was 
incorporated in the development of BREATH was highlighted and first experiences with 
the implementation of BREATH in standard follow-up care were discussed.
Conclusions
The majority of breast cancer survivors who report low re-entry distress can be ef-
fectively supported in their unmet re-entry information and support needs through 
self-management websites such as BREATH. As a self-guided web-based intervention, 
BREATH has the potential to provide easy-accessible re-entry care for the growing popu-
lation of breast cancer survivors. As a new evidence-based intervention, BREATH can fill 
the gap of re-entry care and secure that no woman feels unprepared for the phase after 
completion of breast cancer treatment.
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SaMeNVaTTING
Dit	proefschrift	 is	 ontstaan	van	uit	de	ervaringen	van	patiënten.	 In	dit	 geval	 vrouwen	
die recent de primaire behandeling van borstkanker hadden afgerond en kampten met 
vragen als: “Waarom heeft niemand me op deze fase voorbereid?”. Deze vrouwen werden 
het eerste jaar na afronding van de behandeling geconfronteerd met gevolgen van 
de ziekte waar ze zich niet op voorbereid voelden. Deze periode na behandeling van 
kanker wordt de ‘re-entry-fase’ genoemd. Algemene re-entry-thema’s zijn: fysiek en 
emotioneel herstel, het verwerken van de diagnose en behandeling, angst voor terug-
keer, vermoeidheid, omgaan met verminderde steun (verlies van het ‘vangnet’ van de 
behandeling), en het hervatten van professionele en sociale activiteiten.
Kort na de behandeling van borstkanker geven vrouwen aan een grote behoefte 
te hebben aan informatie en emotionele ondersteuning, waarin niet voorzien wordt. 
Medisch psychologen hebben veel expertise met betrekking tot emotioneel herstel 
na kanker, maar deze kennis bereikt de doelgroep niet aangezien de meerderheid van 
de vrouwen in de re-entry-fase niet is geïndiceerd voor psychologische behandeling. 
Centraal in dit proefschrift stond het ontwikkelen van een  laagdrempelig online zelf-
managementprogramma, specifiek voor de periode na behandeling van borstkanker 
en gebaseerd op wetenschappelijk bewezen technieken die in individuele face-to-face 
behandelingen worden aangeboden. De BREAst cancer e-healTH (BREATH) interventie is 
een online zelfmanagementprogramma en heeft als doel het gat in de zorg na afronding 
van de behandeling van borstkanker te vullen. Hoofdstuk 1 behandelt onderwerpen, 
zoals de re-entry-fase en de psychologische processen die een rol spelen bij de aan-
passing aan (de gevolgen van) kanker. Tevens worden de methoden besproken die we 
gebruikten bij de ontwikkeling van BREATH: zelfmanagement gebaseerd op cognitieve 
gedragstherapie (CGT), eHealth en empowerment. De overige hoofdstukken beschrij-
ven de voorbereiding (Hoofdstuk 2 en 3), ontwikkeling (Hoofdstuk 4), en evaluatie 
(Hoofdstuk 5 en 6) van BREATH.
Distress
De algemene last die mensen ervaren op fysiek, emotioneel en sociaal gebied wordt in 
het Engels ‘distress’ genoemd. Met behulp van de Lastmeter (Hoofdstuk 2), het aanbe-
volen screenings-instrument voor distress bij mensen met kanker, evalueerden we bij 
een groep Nederlandse vrouwen na behandeling van borstkanker 1) de prevalentie van 
distress, 2) het aantal en de aard van de gerapporteerde problemen en 3) de behoefte 
aan verwijzing naar een hulpverlener voor extra steun. In een cross-sectionele studie 
werden 258 vrouwen aangeschreven die voor borstkanker behandeld waren in het 
Radboud universitair medisch centrum. De 129 vrouwen die alle vragenlijsten ingevuld 
retourneerden, varieerden met betrekking tot de tijd sinds de behandeling. De resulta-
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ten toonden aan dat zelfs met een gemiddelde periode van 5,6 jaar na afronding van de 
primaire behandeling, bij 36% van de vrouwen hoge distress werd vastgesteld. Deze be-
vinding benadrukt het belang van het screenen van distress in het follow-uptraject van 
borstkanker. De resultaten bevestigden bevindingen in de literatuur, dat de meerderheid 
(tweederde) van de vrouwen lage distress ervaart. Bij vrouwen met hoge distress was de 
wens voor een (mogelijke) verwijzing naar een hulpverlener hoog: 69%. Ook vrouwen 
met lage distress, die niet geïndiceerd zijn voor psychologische behandeling, kunnen 
behoefte hebben aan ondersteuning. Dit werd bevestigd door het feit dat 30% van de 
vrouwen met lage distress aangaven een (mogelijke) verwijzing naar een hulpverlener 
te wensen. Problemen die het meest frequent werden gemeld na borstkanker hadden 
betrekking op fysiek en emotioneel herstel en waren hetzelfde voor vrouwen met hoge 
als lage distress.
empowerment
Aangezien de meeste vrouwen na borstkanker geen ernstige distress rapporteren, is 
er ook aandacht voor positieve aspecten van het aanpassingsproces aan kanker en 
hoe deze in ondersteunende interventies kunnen worden opgenomen. In Hoofdstuk 
3 is het begrip ‘empowerment’ onder de loep genomen; een begrip dat refereert aan 
de	eigen	regie	van	de	patiënt	en	steeds	vaker	wordt	genoemd	 in	het	kader	van	pati-
entgerichte zorg en nieuwe modellen van oncologische zorg. Doel was om het begrip 
psychologische empowerment te valideren in een groep vrouwen na behandeling van 
borstkanker,	op	een	manier	die	weergeeft	dat	patiënten	in	het	omgaan	met	de	gevol-
gen van kanker zowel kracht kunnen ontlenen aan zichzelf (intrapersoonlijk) alsook 
aan de steun die zij ervaren van mensen in hun sociale netwerk (interpersoonlijk). De 
Cancer Empowerment Questionnaire (CEQ) telt 40 items en meet empowerment als 
een	uitkomstmaat	op	het	niveau	van	de	individuele	patiënt.	De	CEQ	werd	gevalideerd	
bij 140 vrouwen die de curatieve behandeling van borstkanker achter de rug hadden 
(gemiddeld 5,5 jaar na operatie). Vier factoren (subschalen) werden gevonden, die de 
intrapersoonlijke (Persoonlijke kracht) en de interpersoonlijke aspecten (Sociale steun, 
Maatschappij, Gezondheidszorg) van empowerment representeerden. Als vragenlijst 
bleek de CEQ betrouwbaar (Chronbach’s α 0,73-0,94) en valide. De validatie van de CEQ 
was een eerste poging om empowerment te conceptualiseren en te meten bij mensen 
met kanker.
e-Zelfmanagement
Laagdrempelige standaard re-entry zorg ter ondersteuning van het aanpassingsproces 
na borstkanker ontbrak bij de start van dit proefschrift. Op basis van de studies in de 
eerste twee hoofdstukken, werd het afnemen van distress (klachten) en het toenemen 
van empowerment (krachten) het primaire interventiedoel van het nieuwe BREATH-
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programma. Het proces van ontwikkeling, de inhoud en de opzet voor wetenschap-
pelijke evaluatie van BREATH is in Hoofdstuk 4 beschreven. Het interventieprotocol is 
geschreven	 in	nauwe	 samenwerking	met	patiënten,	psychologen,	 verpleegkundigen,	
oncologen,	 onderzoekers,	 vertegenwoordigers	 van	 patiëntenorganisaties	 en	 ICT’ers.	
BREATH is een online en onbegeleide zelfmanagementinterventie gebaseerd op 
cognitieve gedragstherapie en behandelt in 16 weken 4 fasen van herstel na borst-
kanker: Terugkijken, Verwerken, Versterken en Vooruitkijken. Elke fase van de volledig 
geautomatiseerde interventie heeft een vaste structuur die zich achtereenvolgens richt 
op psycho-educatie, problemen in het dagelijks leven, sociale omgeving, en empower-
ment. Algemene re-entry thema’s worden behandeld met LEZEN (25 teksten), DOEN (48 
opdrachten), TESTEN (10 testjes met gestandaardiseerde feedback) en LUISTEREN (39 
videoclips uit gefilmde interviews met drie vrouwen).
Versneld herstel
Na de ontwikkeling van BREATH was de wetenschappelijke evaluatie van het online zelf-
managementprogramma tijdens de re-entry-fase de volgende stap. De resultaten van 
deze multicenter, gerandomiseerde gecontroleerde studie zijn in Hoofdstuk 5 beschre-
ven. In totaal werden 150 vrouwen aan het begin van de re-entry-fase (gedefinieerd 
als 2 tot 4 maanden na einde primaire behandeling) gerandomiseerd in twee groepen 
middels een gestratificeerd blok-design (verhouding 1: 1): één groep die naast de ge-
bruikelijke zorg (‘care as usual’; CAU) toegang had tot BREATH (CAU+BREATH groep; n 
= 70), en één groep die alleen toegang had tot de gebruikelijke zorg (CAU groep; n = 
80). De primaire uitkomsten distress (Symptom Checklist-90) en empowerment (Cancer 
Empowerment Questionnaire) werden m.b.v. online vragenlijsten gemeten vooraf-
gaand aan randomisatie (baseline) en na 4, 6 en 10 maanden follow-up. Statistische 
(ANCOVA) en klinische effecten (Reliable Change Index) werden getest met behulp van 
een intention-to-treat-analyse van de uitkomsten voorafgaand aan (baseline meting) en 
na toegang tot BREATH (nameting 4 maanden). Follow-upeffecten werden geanalyseerd 
bij vrouwen die alle vier de vragenlijstmetingen invulden.
Deelnemers in de CAU+BREATH-groep rapporteerden significant minder distress na 
vier maanden vergeleken met de deelnemers in de CAU-groep die geen toegang had 
tot BREATH (P =.02), met een klein tot middelgroot effect (d = 0,33). Er werd geen ef-
fect van BREATH op empowerment gevonden. Meer vrouwen die toegang hadden tot 
BREATH lieten een klinisch significante verbetering van distress zien (56% versus 40%; 
P =.03). Dit effect bleek het meest prominent bij vrouwen met lage distress. Secundaire 
uitkomstmaten bevestigden het primaire effect. Samengevat lijkt toegang tot BREATH 
tijdens de eerste maanden van re-entry te resulteren in een snellere afname van emoti-
onele klachten (distress). Vrouwen die geen toegang tot BREATH hadden rapporteerden 
een vergelijkbare afname, maar twee maanden later.
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Gebruiksevaluatie
Naast het vaststellen van het effect van BREATH, wilden we meer inzicht krijgen in de 
manier waarop een online onbegeleid zelfmanagementprogramma door deelnemers 
wordt gebruikt. De veronderstelling is dat hoe mensen een generieke en volledig 
geautomatiseerde interventie zoals BREATH gebruiken, sterk verschilt per individu 
en dat gebruikers een grote mate van ‘self-tailoring’ toepassen. Online interventies 
bieden waardevolle informatie over hoe mensen het programma gebruiken: de log-
gegevens die automatisch registreren wat, hoe vaak en wanneer een gebruiker iets 
doet met de interventie. Praktische richtlijnen met betrekking tot gebruiksevaluaties 
met log-gegevens ontbraken. Hoofdstuk 6 beschrijft een onderzoek waarin middels 
log-gegevens tot betekenisvolle gebruiksparameters is gekomen, om uiteindelijk het 
gebruik van een volledig geautomatiseerde zelfmanagementwebsite te evalueren. Dit 
heeft geresulteerd in praktische aanbevelingen voor onderzoekers en ICT-professionals 
bij het ontwerp en de gebruiksevaluatie van soortgelijke online interventies.
Door het monitoren van https-server requests, werden log-gegevens van deelnemers 
met toegang tot BREATH geanalyseerd (n=70). Frequentie, duur en activiteit waren de 
belangrijkste gebruiksparameters. Therapietrouw (in het Engels ‘adherence’) werd gede-
finieerd als continu gebruik, ofwel in blijven loggen tijdens alle vier de fasen. Dit was het 
geval bij 44% van de deelnemers. Verschillende gebruikersgroepen werden gevonden: 
niet-gebruikers (13%), lage gebruikers (43%) en hoge gebruikers (44%). Gebruikersgroe-
pen verschilden niet in leeftijd, opleiding, en baseline distress.
De evaluatie van BREATH heeft meer zicht gegeven op het ontwerp en gebruik van 
volledig geautomatiseerde online interventies, maar kende ook een aantal limitaties. 
Het is daarom voor de gebruiksevaluatie van vergelijkbare interventies aan te raden om 
1) gebruiksparameters op te nemen die meten of self-tailoring door de gebruikers wordt 
toegepast (zoals het herhaaldelijk openen van een opdracht), 2) technische gebruiks-
statistieken te combineren met zelf-gerapporteerde gegevens en 3) kwalitatieve me-
thoden te gebruiken. 4) Het is aan te bevelen een pilot gebruiksevaluatie op te nemen 
als een vaste stap in het ontwikkelingsproces van nieuwe online interventies en 5) voor 
onderzoekers is het essentieel om vroegtijdig zicht te krijgen in de geregistreerde en 
niet-geregistreerde gebruiksstatistieken.
algemene discussie
Nieuwe benaderingen (zoals e-zelfmanagement gebaseerd op cognitieve gedragsthe-
rapie en empowerment) zijn ingezet bij de ontwikkeling en wetenschappelijke evaluatie 
van BREATH. De resultaten, gevolgen en methodologische overwegingen van deze 
benaderingen zijn beschreven in de algemene discussie in Hoofdstuk 7. Daarnaast is 
er	aandacht	voor	de	manier	waarop	patiëntparticipatie	werd	ingezet	in	de	ontwikkeling	
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van	BREATH,	ideeën	voor	vervolgonderzoek	en	de	eerste	ervaringen	met	de	implemen-
tatie van BREATH als standaard nazorg voor alle vrouwen na borstkanker in Nederland.
Conclusies
De meerderheid van de vrouwen na behandeling van borstkanker rapporteert lage 
distress en kan door middel van een zelfmanagementinterventie zoals BREATH effectief 
geholpen worden in hun onvervulde behoefte aan informatie en ondersteuning tijdens 
de re-entry-fase. Als onbegeleide en online interventie heeft BREATH de potentie om 
toegankelijke en laagdrempelige re-entry-zorg te bieden voor de groeiende groep 
vrouwen die verder leeft met en na borstkanker.
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ZUSaMMeNfaSSUNG
Die vorliegende Arbeit ist hervorgegangen aus den Erfahrungsberichten van Patienten. 
Es handelt sich um Frauen die eine primäre Burstkrebsbehandlung abgeschlossen ha-
ben. “Warum hat mich niemand hierauf vorbereitet?” war eine Frage, die vielen Frauen 
zu schaffen machte. Sie wurden im ersten Jahr nach der Behandlung mit den Folgen 
ihrer Erkrankung konfrontiert, worauf sie sich nicht zureichend vorbereitet fühlten. 
Diese Phase nach der Behandlung bezeichnet man als die “Re-entry“-Phase. Allgemeine 
Re-entry Themen sind die körperliche und emotionale Rehabilitation, das Verarbeiten 
der Diagnose und der Behandlung, Angst vor Rezidiv, Müdigkeit, Umgehen mit vermin-
derter Unterstützung (Verlust des Fangnetzes der Behandlung) und die Wiederaufnah-
me von beruflichen und sozialen Aktivitäten.
In der Zeit nach der Brustkrebsbehandlung verlangen Patienten nach Informationen 
und emotionaler Hilfe, werden hierin aber unzureichend unterstützt. Medizinische 
Psychologen könnten diese Lücke mit ihren Kenntnissen der Rehabilitation schließen, 
wäre es nicht, dass die meisten Frauen in der Re-entry Phase nicht indiziert sind für 
eine psychologische Behandlung. Ziel dieser Arbeit war die Entwicklung eines leicht 
zugänglichen Selbstmanagement- oder Selbsthilfeprogramms. Das Programm sollte 
spezifisch für die Periode nach der Brustkrebsbehandlung sein und zurückgreifen auf 
wissenschaftlich fundierte Techniken, die sich bereits in face to face Therapien bewährt 
haben. Die BREAst cancer e-healTH (BREATH) Intervention ist diese online Selbsthilfe 
Intervention. Das Englische BREATH , übersetzt Atem, symbolisiert das sprichwörtliche 
“Durchatmen“ und “Wieder zur Ruhe“ kommen nach der Brustkrebsbehandlung.
In Kapitel 1 werden die Themen die der BREATH Intervention zugrunde liegen ausge-
arbeitet. Die Re-entry Phase wird ebenso erläutert wie die psychologische Anpassung 
an Krebs und die verwendeten Methoden: Kognitiv- Verhaltenstherapeutisch basierte 
Selbsthilfetechniken, E-Health und Empowerment. Die übrigen Kapitel beschreiben die 
Vorbereitung (Kapitel 2 und 3), Entwicklung (Kapitel 4) und Auswertung (Kapitel 5 und 
6) von BREATH.
Distress
Die allgemeine Not, die Menschen auf körperlichem, emotionalen und sozialem Gebiet 
erfahren, wird im Englischen “Distress“ genannt. Mit Hilfe des Distress Thermometers 
(DT), das Screeningsinstrument das durch die Richtlinien empfohlen wird, untersuchten 
wir bei einer großen Gruppe Niederländischer Frauen nach beendeter Brustkrebsbe-
handlung 1) die Prävalenz von Distress, 2) die Anzahl und Art der rapportierten Proble-
me sowie 3) die Zahl der Frauen, die interessiert waren an zusätzlicher Unterstützung. 
In einer Querschnittsstudie wurden 258 Frauen der Radboud Universitätsklinik nach der 
Brustkrebsbehandlung angeschrieben. Die 129 Frauen, die alle Fragebögen ausfüllten, 
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variierten hinsichtlich des Enddatums ihrer Behandlung. Die Ergebnisse zeigten, dass 
bei 36% der Frauen selbst nach durchschnittlich 5,6 Jahren nach der Behandlung noch 
immer ein hoher Distress konstatiert wurde. Dieser Befund unterstreicht die Bedeutung 
des Distress-Screening auch in den Jahren nach der primären Behandlung und bestätigt 
andere wissenschaftlich fundierte Erkenntnisse, die von 70% Frauen sprechen die nied-
rigen Distress erfahren. Von den Frauen mit hohem Distress wünschten sich 69% eine 
(mögliche) Überweisung zu einem Experten. Auch für 30% der Frauen mit Brustkrebser-
krankung und niedrigem Distress kommt professionelle psychologische Unterstützung 
in Frage oder wird als Möglichkeit gefordert. Die am häufigsten genannten Probleme, 
die nach der Brustkrebserkrankung berichtet wurden, bezogen sich auf körperliche 
und emotionale Rehabilitation und waren für Frauen mit sowohl hohem als niedrigem 
Distress gleichermaßen vorhanden.
empowerment
Da die Mehrheit der Frauen nach überstandener Behandlung keinen schwerwiegenden 
Distress beschreibt, wurde die Aufmerksamkeit auch auf die positiven Aspekte des An-
passungsprozesses an Krebs gerichtet und wie man diese in unterstützende, psycholo-
gische Methoden integrieren kann. In Kapitel 4 wurde der Begriff “Empowerment“ unter 
die Lupe genommen. Empowerment bezieht sich auf die Autonomie, Selbstbestimmung 
und Ressourcen von Menschen und wird immer häufiger im Zuge patientenorientierter 
Interventionen und neuer psychoonkologischer Modellen herangezogen. Das Ziel die-
ses Kapitels war die Validierung des Konstruktes Empowerment innerhalb einer Gruppe 
Frauen nach überstandener Brustkrebsbehandlung und wurde definiert als die Art und 
Weise wie Patienten mit den Folgen der Erkrankung umgehen. Patienten können die 
Kraft sowohl aus sich selbst (intrapersönlich) als auch aus der Unterstützung durch ihr 
soziales Umfeld (Interpersönlich) schöpfen. Der Cancer Empowerment Questionaire 
(CEQ) besteht aus 40 Fragen und misst das Empowerment des individuellen Patienten. 
Der CEQ wurde bei 140 Frauen, nach kurativer Behandlung, validiert (gemittelt 5,5 Jahre 
nach der Operation). Es fanden sich vier Faktoren, die die intrapersönliche (Persönliche 
Kraft) und interpersönliche (Soziale Unterstützung, Gesellschaft, Gesundheitswesen) 
Aspekte widerspiegeln. Der CEQ hatte eine gute Reliabilität (Chronbach‘s α 0,73-0,94) 
und war valide. Die Validierung des CEQ war ein erster Versuch empowerment bei dieser 
Zielgruppe messbar zu machen.
online Selbstmanagement
Zu Beginn dieser Arbeit fehlte eine leicht zugängliche, psychologische Unterstützung 
für Frauen die sich in der re-entry Phase befinden. Gestützt auf die Ergebnisse der Stu-
dien der ersten zwei Kapitel, wurden eine Verminderung von Distress (Beschwerden) 
und ein gesteigertes Maß an Empowerment (persönliche Ressourcen) als primäres Ziel 
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des neuen BREATH Programms definiert. Entwicklungsprozess, Inhalt und Planung der 
Analysen von BREATH werden in Kapitel 4 beschrieben. Das Protokoll der Intervention 
entstand aus der engen Zusammenarbeit zwischen Patienten, Psychologen, Pflegern, 
Onkologen, wissenschaftlichen Mitarbeitern, Vertretern von Patientenorganisationen 
und Mitarbeitern der ICT. BREATH ist ein unbegleitetes online Selbsthilfeprogramm. Es 
basiert auf Kognitiver Verhaltenstherapie und behandelt in 16 Wochen vier Phasen der 
Rehabilitation nach einer Brustkrebserkrankung: Zurückblicken, Verarbeiten, Verstärken 
und Vorausschauen. Jede Phase dieser vollautomatisierten Intervention hat eine fest-
stehende Struktur die nacheinander die folgende Themen durchläuft: Psychoedukation, 
Probleme im täglichen Leben, soziale Umgebung und Empowerment. Allgemeine Re-
entry Themen werden behandelt mit Lesen (25 Texte), Handeln (48 Aufgaben), Testung 
(10 Tests) und Zuhören (39 Videofragmente aus aufgezeichneten Interviews mit drei 
Frauen).
Beschleunigte anpassung
Der nächste Schritt bestand aus der Erforschung der Wirksamkeit der BREATH Interven-
tion für Patienten in der Re-entry Phase. Die Ergebnisse dieser multicenter, randomisiert 
kontrollierten Studie werden in Kapitel 5 beschrieben. Insgesamt 150 Frauen wurden 
zu Beginn der Re-entry Phase (definiert als 2 bis 4 Monate nach der Behandlung) nach 
einer stratifizierten Blockrandomisierung (Verhältnis 1:1) in zwei Gruppen eingeteilt: 
Eine Gruppe erhielt neben der gängigen Behandlung (“care as usual“, CAU) auch Zugang 
zu BREATH (CAU+BREATH Gruppe; n=70) und eine zweite Gruppe, die nur auf die gän-
gige Behandlung zurückgreifen konnte (CAU Gruppe; n=80). Die Ergebnisse bezüglich 
Distress (Symptom Checklist-90) und Empowerment (CEQ) wurden mit Hilfe von online 
Fragenlisten vor der Randomisierung (baseline) gemessen. Diese Messung wurde nach 
4, 6 und 10 Monaten wiederholt. Statistische (ANCOVA) und Klinische Effekte (Reliable 
Change Index) wurden mit einer intention-to treat-Analyse der Daten der Baselinemes-
sung und nach dem Zugang zur BREATH Intervention getestet. Eine Follow-up Messung 
folgte nach vier Monaten. Die Follow-up Effekte wurden bei Frauen analysiert, die alle 
vier Fragenlisten ausfüllten.
Teilnehmer der CAU+BREATH Gruppe berichteten, nach vier Monaten signifikant 
weniger Beschwerden zu haben, als die der CAU Gruppe die keinen Zugang zu BREATH 
hatten (p= .2) mit einem kleinen bis mittelgroßen Effekt (d=.33). Dies galt nicht für 
Empowerment. Bei mehr Frauen, die Zugang zu BREATH hatten zeigte sich eine kli-
nisch signifikante Verbesserung von Distress (56% gegenüber 40%, p= .3) und dieser 
Effekt erschien am Häufigsten bei Frauen mit niedrigem Distress. Sekundäre Ergebnisse 
bestätigten diese primären Effekte. Der Zugang zu BREATH scheint vor Allem in den 
ersten Monaten der Re-entry Phase zu einer schnelleren Abnahme von emotionalen 
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Beschwerden zu führen. Frauen ohne Zugang zu unserer Intervention berichteten von 
einer ähnlichen Abnahme. Allerdings tritt diese erst 2 Monate später ein.
Gebrauchsbewertung
Wir wollten nicht nur die Effektivität von BREATH untersuchen, sondern auch mehr 
Einblicke in die Art und Weise wie Patienten ein unbegleitetes, online Selbsthilfepro-
gramm benutzen. Die Vermutung liegt nahe, dass es große individuelle Unterschiede 
zwischen Benutzern gibt, die eine derartig allgemeine und vollkommen automatisierte 
Interventionen wie BREATH anwenden und dass Patienten die Behandlung in hohem 
Masse an eigene Bedürfnisse anpassen (“self- tailoring“). Online Interventionen bieten 
gute Möglichkeiten um wertvolle Informationen, in Form de automatisch registrierten 
Log-Daten, zu sammeln. Doch wie diese Log-Daten in der Forschung sinnvoll zu bewer-
ten sind, ist ein weißer Fleck auf der wissenschaftlichen Landkarte und praktische Richt-
linien in Bezug auf die Nutzung fehlen. Kapitel 6 beschreibt eine Studie, die durch die 
Auswertung von Log-Daten sinnvolle Nutzungsparameter definiert um schließlich den 
Gebrauch eines vollkommen unbegleiteten online Selbsthilfeprogramms zu evaluieren. 
Die Ergebnisse dieser Studie führten zu praktischen Empfehlungen für Wissenschaftler 
und Computerexperten, die derartige online Interventionen entwickeln und untersu-
chen wollen.
Durch das Registrieren von https-server Anfragen, wurden die LOG-Daten der Teilneh-
mer mit Zugriff auf BREATH analysiert (n=70). Die Frequenz, Dauer und Aktivität waren 
die wichtigsten Nutzungsparameter. Die Therapietreue wurde definiert als kontinuier-
liche Nutzung oder, anders ausgedrückt, dass Patienten sich während aller vier Phasen 
einloggten. 44% der Teilnehmer taten dies. Es wurden verschiedene Nutzergruppen 
identifiziert: Nicht-Nutzer (13%), Wenig-Nutzer (43%) und Viel-Nutzer (44%). Wenig- und 
Viel-Nutzer unterschieden sich bezüglich der Frequenz, Gesamtdauer, Sitzungsdauer 
und Aktivität. Alle Gruppen unterschieden sich dahingegen nicht in Alter, Bildung und 
baseline Distress.
Die Prozessevaluation von BREATH gibt einen Einblick in die Entwicklung und Nut-
zung von vollkommen unbegleiteten online Selbsthilfeprogrammen und zeigt auf, was 
in künftigen, vergleichbaren Studien (anders) gemacht werden sollte. Die Empfehlun-
gen betreffen 1) das Integrieren von Nutzerparametern (z.B. mehrmaliges öffnen von 
Aufgaben), die unmittelbar messen ob Nutzer die Intervention selbst zusammenstellen 
(“self- tailoring“), 2) die technischen Nutzerstatistiken zu kombinieren mit persönlichen 
Angaben der Teilnehmer und 3) qualitative Methoden zur Benutzung. Darüber hinaus 
sollten Studien, die neue online Interventionen untersuchen wollen, mit einer Pilotstu-
die des Nutzerverhaltens beginnen und 5) für Forscher ist es wichtig zu einem frühen 
Zeitpunkt Einblicke in registrierte und nicht- registrierte Nutzerstatistiken zu erlangen.
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Diskussion
Bei der Entwicklung und wissenschaftlichen Auswertung von BREATH wurden neue 
Ansätze, wie z.B. die auf kognitiver Verhaltenstherapie beruhenden online Selbsthilfe, 
verwendet. Die Resultate und methodologischen Implikationen dieser Ansätze werden 
in der allgemeinen Diskussion in Kapitel 7 besprochen. Darüber hinaus wird in diesem 
Kapitel die Art und Weise beschrieben, wie Patienten bei der Entwicklung von BREATH 
eingebunden wurden. Es werden Ideen für zukünftige Studien diskutiert und erste 
Erfahrung mit der Implementierung von BREATH als Standardbehandlung zur Rehabi-
litation von Brustkrebspatienten in den Niederlanden erörtert.
Schlussfolgerungen
Die Mehrheit der Frauen erfahren nach der Brustkrebsbehandlung einen niedrigen 
Distress und können von online Selbsthilfeintervention wie BREATH profitieren. Sie er-
halten dadurch Informationen und Unterstützung die sie in der Re-entry Phase erhalten 
wollen. BREATH hat als unbegleitetes online Selbsthilfeprogramm das Potenzial leicht 
zugängliche Re-entry Begleitung zu bieten. Dies gilt umsomehr vor dem Hintergrund, 
dass die Gruppe der Frauen, die nach der Brustkrebserkrankung weiter lebt, stets wächst.
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